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hERG ^*r*A'&&Mlfo 

5 
10 

(ICH) te^T*iJ£$;h/C:l8!>, K7^f $^ttHI*t 

S^#5> '^Ittil, torsades de pointes, 43 i Tfgctttfyte'FMmfr 

20 dtt^T*{c, QT WIW»H1M§«:#^a£<©BaSi&W\ 'bffilPl&5I*iE£!SE% 
# y »> J^^^^jV^^d^-f-^) d £^£Qfe*L"r:J3 «9 , hERG (human ether-a-go-go 
related gene) ?-**/U&Z:(D 1 ?-**Jl'<D3=tcZ>m&.# s ss*& t LT8HS6b-CV> 

•5^#^btvTv^6 0 ^o-r, t hfflE^p n D^j;s^^#^jiii (qt mmm 

25 SiitT hERG ^^Sr^A LfcMSrJl l^c-f ^^-Y^VT fl*J£ 
ft*, hERG ^^^^iJl^-rS^^^^STji-yo^fFfti-S^fei: It, 
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hERG -t ^A-&3§3i £ i^fcM £ tz ti hERG ft^^**^lTV^ >bffi 

y&^JBv^tLT^fc (Neher, E. and Sakmann.B. Nature vol 260,779*802, 
(1976)) 0 Ltf>U Z.(Ds<y*5-? vl/^mt, M^MX hERG -Y 4yW!l SH" 

<Dx*h<o, ^(Dmmmt)tem^<i&< (1-5 it^mmix), nmm%.wtv%x<Dm 

fee 

10 T?fc<5 Rb3+(D^a3^^thl-r?>^'fe (Cheng, C.S. et al. Drug Dev. Ind. Pharm. 
vol.28, 177-191, (2002)), IfrM-Vkm&TzmX &> Z> h V f V A(3H)T'^ft Lfc 
dofetilide (D%£& t ^ £ V W^ffi-f" 3 (Finlayson, K. et al. Eur. J. 

Pharm. vol.430, 147-148 (2001)), S3 J: tfmm&m%:\!k&m £fU/B U it Ivfe 
(Tang, W. et al. J.Biomol.Screen vol.6, 325-331 (2001). Baxter, D. F. et al. ibid. 

15 vol.7, 79-85 (2003)) & £ L/^U ^.tlhfD^mn. $kM& 

JbCW«/StSr«¥fti-5-f«i: tt hERG -^-y*/W£ «t SJfcflf&aSgj.Kifl- 

x^-aSHIIS^nTiSt); © * £>V^ < o ^^^^(IonWorks HTTM; Molecular 
Device PatchXpress™ 7000A; Axon Instruments %tWZ§ft £ -ft,TV> 5 0 £ 
ft hERG^^£3§mbfcM%r^;|££ LT, m*\z£Z>&T 

w«rj^KtU35cv\ fc&m(otimmt>h3$m^< , 1 em 3000 urns 
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^fcotfj:, mmizm^Z hERG^^Bm*fflJ&^#S^fi^-&<5o -tttt> 
Sfc*. hERG V^JS&jgtfffi UTSI^S w t § 

PMffi1-£fcJ6K:te, — fem&£X±<Dmjfo& hERG ft^Mtt^Sii, 

JlV»fc b^^^^fa yia!) hERGat^£#|H]tefc^AU PBIMfrJgRK: «}: 

v—z=-l/?te£X$ hERG ate^Aftflfeffi, fcSWfi hERG 
51Il^©fL< »^»^H»«JJ^C^JW«^ftT*3£*a*^JaS^#rv^fc (Tang, 
15 W. et al. J.Biomol.Screen. vol.6 325-331 (2001K Assay and Drug Development 
Technologies. 1(2-3), 127-135, 2003.) o b^bJfc^fe, PS##^^ i S ^ n — =. 
l/Jfb^o *mt£mti &p\^X N Ztlb <D^&Xte hERG Ifi^ilAi**^ 
T?ftW::a?>, mfofofc*) (O KERGm,mte%&mteh<Dbt£Z> e hERG 

20 £fc, ^n — 9 l^fc hERG UT 

^iihyN^^yV— ^5/ h^yf^ 7V7 p ^7A^V^fci^ ^£<£> hERG W,Wt 

hERG ^^^sv&ftmztiZ'f *>^ j r>**<Dnffi<Dm%.X'fc > mm 
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/KO^b< H5V^ERG f-Y^/H§©UiS©tife^ll4L, ^*Uc£«9, ffi&g 
#3§ej§#fete, ±!EHM£fl?&:-r5fc^ ifcS^^m^fc^m^ hERGitfc 

&CB £ hERG Ife^- £ ^ A1~ 5. - t \z <£ <9 , hERG f- -r * /V £ iU^m-T 5 J8$ & 

* ^ a * fc £ ffl v > id *s v n xm$j b#^t©t 

(1) ^Wi^-i zfy Y^v^t y>-7'i/x<r£.*m\'^*v?-? v >-y 
15 m\Z£ yMM&frZ hERG mWO. 6nA J^JiCT)^^ ^/W^IS^tS r bftX 

# hERG iHS-W^A £ *LfcM<£#:0 4 0 %^_L^fr hERG ^-y* 

(2) hERG itfe^O^A^^-r^^^^^^fc «t?>^(^-efe5 (1) fE*£tf>#B 

—x*hz> (2) HZM<vMM®o 

(4) hERG m^^«^^»W^0. 3nA^±T*fc§ (1) (3) O 

(5) ^gUl^^^yl— h^s/f^ T^v^xA^Wc/^^ 7 ^ 
25 «9SiJ^:^tb-5 hERG«^/5S i . 0 nA hERG f t^/H:l§^t 5 r 

(6) hERG5t^^^^A^^^^^^^^~{-«fc^ h<DXhZ> (5) |E^(D^B 
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— t?S>S (6) EtOia. 
5 (1) fab (4) COV^-rtL^13I^C|B®©«Sa*fc:(i• (5) (7) (D^ 

--^fos (8) mm.(D^m 0 

(10) ^-^k f P ^-T'fcS (8) fBg^^&o 

(8) fab (10) OV>-fn^l^^lB«fe0^fe 0 

(i2) (i)H u) (ov^-rtL^i^(cia«o«*a^>c« (5) (7) 
15 (13) ^gf&w*^— 7-5/ h^v^ 7>yi/*7-j*&m\<^^ t &mwLk 

-f% (12) |B«cP^feo 

(14) (8) a>b (1 1) <D^^-rtifaimK^.m.(D^mz.x ^^m^ntcmmm 

(1 5) ±£Sj^ *A>—*7y Y'<y^? 7^-?^*TJ**m^Z>^b*m'&b 
20 t5 (14) iB^^^&„ 

(1 6) (1) a>e> (4) cDv^tt^i3gfciB«i©*iBiiaiiia*fett (5) fab (7) 

(17) &&Wl^<{ Zfy Y'^y^t 7.^7 p ^fA^V^5r 
25 -T5 (1 6 ) .|B«tO^«feo 

(18) (8)i^,(n) <D^?irit>*i&\z&m<D&miz£9ft&&tiitmfam 
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(1 9) ±&W}^4 afr— zfy Y^yJ-^'y^^^'r^m^^^h^mWit 
-tZ> (18) W.m<Dj}8k 0 . 

£ «d , mnmgzMm^-teftz hERG ^-^^^m.m\^^<mmm^ 

fUJS IT, #i^H)iSit*ftt hERG ^^tri^l^A-T^m^ 5 - £ 
LTV^ 0 £7c, ^PJO hERG ^•Y^/^MJia* 72: « hERG ^^^/v^m 

15 01tt, l/Kn^/W^^^-^^^ K (pBabeXIP) ©«atSr^i- 0 
@2tt, Uhn^^^^-^^^ K (pB'abeXIH) (Dm^^ir 0 
BI3tt, UbP^^^-^^U' (pBabeCLXIP) <£l#j££^-t-„ 
S4tt, l/ho!)^;M^^^-y7^^ K (pBabeCLXIH) <0«afi«rj5*i- o 
[g]5te N l" V4A'X'<9 9>- K (pBabeCLXI2G) 0#5t^^i- 0 
.20 B6fi, Wfp^;^^^^^^^ K (pBabeCLXaIN) OfllagSr^'-f. 

HI 7 hERG ae^^iALfcl/ b d !)^^^^^.^-^7^ 5 K 
(pBabeCL(hERG)alN) (DM^^-to 

m 8 tt % hERG at^^-^r^A bfc u h n £ >f yw^^^ ^-^7^ $ K 
(pBabeCL(hERG)IH) <7}4fti£<Sr;^1- 0 
25 @9 tt, hERG jft £ a* A b fc. l/h n »>^/u;*'<* ^ — 7" ^ ^. 5 K 
(pBabeCL(hERG)IP) <Dffiig%xk-t 0 
mi OHU hERG itte^&alA Lfc 1/ h n 17 >f As* * 9 - ~f 7 * % K 
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( P BabeCL(hERG)I2G) (Om^^o 
mi lit, hERG at^^-^^AL^c u h o ^/V*^ 5: K 

(pBabeCL(hERG).) "To 

B12J1, U^f!><f^'<^-7'7^^ K (pLenti6/MCS) (DW&&tfTo 
5 113lt l/yf^W^^77 5F (pLenti6/cPPT : XI2G) Offifat 

HI 4 tt. hERG 5tfe^^f^Abfc W-^^^-T/V^^^ ^-^7^5: K 
( P Lenti6/cPPT-(hERG)I2G) co^5t^r^-f 0 

10 ^-To (Lanel : normal CHO-K1 MB, Lane2 : V tf? m ^ a ^Scid «fc 9 hERG 
atte^-SrigALfcjMtfc, Lane3 : U h o £ >Y /v* fc: i 19 hEIKJ jft-fr^ & 31 A L 

IUl6te, hERG t^WMIrtt, (A: i> # 7 * ^ a £9 hERG 

ifi^^iAUfciSlBS^ B : U h v t£ £ <9 hERG Jt^&^A bfc&B 

15 C : W b n >7 /V* «£ 9 hERG. itfc^ilr^A UfcMtfc) 

017ft, # y ht7fil:^3lL-Cfi?t bfc hERG «afE©#*&<£r*M- 0 (A : 
IJtK 7x^i/ 3 ^SfcfclJ: 9 hERGat^&^ALfcMtfc, B: WbD!)^ 
tcj:t> hERGstfc^&^ALfcM, C: Wfn!>^;^ia!5 hERG itfc^P £ 
. i»ALfc*ffl»|c, D ': Ui^^^'T/^KiJ: t» hERG jt^SrWA Ufe^fflJfe^) 
20 m l 8 ft, Stto4k&fa<D hERG IMiStt 

. 01 9 te, .KCl:£<£tJ*hERG|&*#JT : fc5 E4031 *3 itJ? Dofetillide J; 5 USE 
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btbfc!7-r/v^-<^ Kx-oxm^iz hERG 

. £JS^7m£&f;::fcV^-C, *mW\z£ X>nhfrZ> hERG 9^ fcte 
JiflJ&^H&iBV^:: tKX <9. hERG m^^PJ-^i-^^©^ 1^1 r i:*s-e# 

§ 0 £'fc, *mW<D hERG ^^V^mM^fcte hERG ^^^^^mMlfeM 
^W^^^i-hERG^^^^^3Ei-t-§r.^^-e#2)o 

T^te. ^&&fl?£§?-|-5W2EM;^ m^^T-e, jt^ 0.5-3 m m 

31 U m^l2Si&pI1t&t-f-5=!£S£lo5o ^Ift^^^/y h^7f ^7^ 
25 7 P ^^T ^ £ UTte^ ^Jili, IonWorks HT™ (Molecular Device *±) N 
PatchXpress™ 7000A (Axon Instruments *±) # s h if h tl 5 „ 
^0J^3pV^T, hERG^-^/V£:te, ^MJ®{£&tt5jS3M^7J y 
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^PJd&^T. hERGm^Sg^fi, -5 hERG ^-Y^A'£ij{t 

pm<Dmnfttemm*mfr&tz.ftfcnmt£ y &m*n^x^z> 0 ^tc r©hERG 

*^PJ^*5V>T, ££tb'W *;\>—zfy Y'*??-* 7i'zf^X7 L J»&m\,^fcs< 
10 y^^7^^^«fc<5-caij^^^5 hERG hERG f--Y*Jl'&&&L.1t 

3NBJjSWlR«(iS:-80mV^b+20mV^l#fig, §1 # -50mV 1 #Pffl^te £i£ 
tz.mz.fem$tl%4*l'mMX*ih*), Z(D hERGm^<^^# £ £ ttfi, -50mV 
&^te£*fcBf K:3i^£;ft5*S«i^G9t:°~ *ii£& hERG m^^^t $ 
15 ^SSKfc&V^T, hERG^-r^/^SSNHISfcrau hERG f t^/V?r^UTV^ 

<hERG^-^^W> 

20 ^W^&.^TlMKl^m^S hERG f-Y^/yfcs IB?lJ#-5§-2 (GenBank 
7^ty>3. U04270) t*^S75 /^iB^J^IU— £fctelljC#H£|l] 
5 /KiE^JSr^T-fS^y^^ K (EAT* I? Ki: 

25 @H^iJ##2T^$ti;ST^ yiftBB^J^UKWtiiPI— ©75 /MB*!*: UTIi, 
SB3?iJ#-^ 2 £*b3 T 5: y ^IB?'J <b$J 9 0 %W±* 0* b < ttm 9 5 %£Ui, 
«fc L< te$J9 8%m_b©*H^H4Sr^Ti-ST 5 y IftiByiJ-efco-r, hERG^ 
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5 tfinm(Dmms±cfcT s> ywjt^ot, hERG^tt^TS^y^^'K 

or s: y^ia?ij-efc3„ 

io ^u<«i~3i@, $b^0^u< tei~2^ N j: 9#&u< mm) <DT^J 
wt&fr&istzT $ ;mmm. go m?m-%-2x>m£tizT^ smnm^i^sm 

5 y @^#;(jn tfcr^y mss^Js (m) 2 $ nz> r 5 y imetiik: 1 ~ 

5i@ U< ttl ~3{@, $ U< 1~ 2^, J; "9#?;£L< ttH@) 

15 <dt 5 y a £ ttfc r '5 y Bfe£?!i s (iv) ia^ij#-§- 2-ef ^tisr^y mis^ij 

\Zim) ©75 y IfeaM&WT 5 y ft £.7 5: y KIEJIJ, (v) Ji1E(i)~(iv) 

20 y^sa^ij^bJfes^^y Ktfcot; ^©j^y^^K^Pit^^w 

fl^t^li^^na^y^^ Kt>, ^P^O®H^*tt5 (Mark et al. (1984) 
Proc. Natl. Acad. Sci. USA 81: 5662-6; Zoller and Smith- (1982) Nucleic Acids 
Res. 10: 6487-500; Wang et al. (1984) Science 224: 1431-3; 
Dalbadie-McFarland et al. (1982) Proc. Natl. Acad. Sci. USA 79: 6409- 13) e 

25 rr-c% 7^Miiii sejij^ot ^ y «»s©-r o^-ha*. 
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^^b$*5rt-efe§ 0 #J;itf, #«4T ^ / m(Ala, He, 

Leu, Met, Phe, Pro, Trp, Val), #ffi«ttT ^ J ^(Asn, Cys, Gin, Gly, Ser, Thr, 

5 Tyr),gM4T ^ / SKAsp, Glu),i£gttT J ^(Arg, His, Lys), 4"&T ^ 7 ift(Ala, 
Asn, Cys, Gin, Gly, lie, Leu, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val), mffit&T 
5 J IftCAla, Gly), 9i%LT ^ S SKlle, Leu, Val), fc Ko *>sT % J S£(Ser, Thr), 
T ^ / m(Gln, Asn),^ar 5 / ^CCys, Met),^#$jT S J SKHis, Phe, 

Trp, Tyr), fc*at5£T S J SKHis, Trp), 5: / g£(Pro, 4Hyp)4& 5 r. h 

10 ^x*#5o 

fc*S»*t.V\ «pt?t), Ala, Val, Leu *S «fc 7J? He tf> Hfl , Ser & £ TJ? Thr tf) M , 
■ Asp *3«fct* Glu ©IKK Asn & £l>* Gin Offl> Lys *5 Arg <DM, Phe *5 <£U* 
. Tyr <DW^«ifett,. 9 ©ttf ?r^#t5lit bt^f UV\ ^^^tb 

U^-^ Kf±, ["Molecular Cloning, A Laboratory Manual 2nd ed.J (Cold Spring 
Harbor Press (1989)), T Current Protocols in Molecular Biology J (John Wiley & 
20 Sons (1987-1997);#^ Section8. 1-8.5), Hashimoto- Goto et al. (1995) Gene 152: 
271-5, Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488-92, Kramer and Fritz 
(1987) Method. Enzymol. 154: 350-67, Kunkei (1988) Method. EnzymoL 85: 

2763-e m^m(o^m^m^mmm^mm<D.^m^^xmm-r6^t^x^ 

25 jK V * ? V3r*f- Fte^g&^A-t'Ztefc. Kunkel Gapped duplex 

WfL-tt QuikChange™ Site-Directed Mutagenesis Kit S**— l/feW , 
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GeneTailor™ Site-Directed Mutagenesis System (4 > \£ V o *S i'thtSlK 
TaKaRa Site -Directed Mutagenesis System (Mutan-K, Mutan-Super Express 

Jfe^k, v?^yv7^ K^cotT^s -feW-Y/Wi^ JBi^TvWb* fii"<*K<o& 
* P, #St ^f^^^(6Xffis, lOXffiaj?); 7*nf>fVCI?f/i-> — 

W?*-«(MBP) % *«^p^yyfetfi«*ffr, a-fa-^y^, 

/3-^f7^ tf N B-*^\ c-myc Ifrfiv B-^( i e;^n-tA'7 7'-^± 

20 <£>^ fc° h — 7°), FLAG(Hopp et al. (1988) Bio/Tehcnol. 6: 1204-10), lck * 7 > 
pl8 HIV Kr Jts HSy-^.^(t h frxffi* «)> SV40T jft 

JK»lK\ T7-? ^(T7 genelO * SC) N VSV-GP ^f>f (Vesicular stomatitis >7 

^W^^V^fC)^*^"*!!^ 9 

25 .^PJio^y^T 0 ^- tttt, W±<^J; 5&^y Ktf s fcff <b*K 00*. 
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575 yHiayUSrW"f SsKy Y bWg.th\z.n%<0 hERG fett^^t-^^ 

y Kft^f/W* ThERG ^14J btes * V VJ*^ 

5 

< hERG jS^-T- > •' 

3WS93fc*5V^ hERG at-R^ £ «\ hERQ^-r-*^Sr=«— Ki-S«KBB?9d* 
.6>fc5#!J V-^-^ K^V^.^ISKO'hfiRGJte^tt.E^JS-^l (GenBank 
T * -fe y v- 3 U04270) -C^$tb5^iB^J^P-^ b< tt'^RWfcR — 

7- KT-feoT. hERG^'l4^r^-f-a^y K«:="- Kt5#U?^V^ K 

r^y.^^ kj ^(D^^^y (dna) jrfctty 

- tftfctt (RNA)^<75^S*7t«m^^b^Sfi^^r^b, DNAv cDNA. ^7 
20. A DNA, . fc^J* DNA *3 £.TJ? RNA ^^£Jl^O*Js*r^SfcJ6 

-fe^v-^v^ 5-(*^#*^t KB*^V^)!>y^^ 2' -O-^A-i^ 

^/^^^^y, C?t K'n«^y^V, 2' -O.-^TvK/yW' K!?y^V, /3-D- 
25 h^/u^aac^-V^ 2' -o^WTyv/y, -f/v^ N6-^ry^^ 
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2^f/^7;V^ 3-*?-/l'i<"?i?>, S-tf-^i/J-Vl/^ N6-^W7V^ 
*^)vyi>r7.y^-io-s()V)%)V/^4>v)Y\si>r=-^'^ N-((9- 0 -D- }) ?$~7 7 J i/fr 

io 5-y^/V!>y^^^ N-((9-j9-D-y jK7 7; . vvi^y iy-e-4M^>^ 

. u-f^h^^, .3-(3-f 5: /-a-^/v^ixyn t°»? y ^v^w btt§ 0 . 

ifm*n<D hERG stfe^fi, IB?0#-§- 1 -e^$n5^SIB^J(^5t^#M^-atf 0 
iHMs^-^-SO^ -7^— #!l;U^ GenBank (http://www.ncbi.nlm.nih.gov) 

#M^it^#M^^*^S 0 5 bT,VNTR(variable number of 

20 tandem repeat) 5£ b<7J)^4^^S^ b^+'^S^ (7)) % &&Tj^4? 

.«§BJ<Z) hERG Jte^ri, iE?iJ#€-2T^$tLST ^ y miBJiJ^^- K-TS^ 
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Sgfh-t-S r £ § (Grantham et al. (1981) Nucleic Acids Res. 9: 43-74)„ 

$ b hERG mfc^-te, m&m-%- 1 -c^ $ tiz&mmw* tazmm. 

*IS^<7> hERG a-fiDc-T-^itLS. ft hERG a^tt. EW^l.-C 

D 3, h^so^^P©^^^ y ^v-tf— ix 3 ^ifclcj; «9 >'t cDNA7^^7 y — 

$£{£oV*TteU TMolecular Cloning, ALaboratory Manual 2nd ed.J (Cold Spring 
Harbor Press (1989))&#flB-f5 £ b&-V%Z e rfclScD cDNA 94^7 V' ■ 

15 — *5«fctJ«>7V J*? 4 -f 7 V — £r/Bv^-Ct><fcv> 0 

Jt t9JM£lfti-> cDNA =7 4 7? V -©f^^^Tte, #3§W<£ hERG 

a^ : lr^m-r^^J^> 6>^T = i?^jlSa'i>ft (Chirwin et al. 

. (1979) Biochemistry 18: 5294-9K AGPC (Chomczynski and Sacchi (1987) 
Anal. Biochem. 162: 156-9) m<D<&%a<D^mz «fc- 9 ^ RNA Srif U.mRNA 
20 Purification Kit (Pharmacia) ^ & M V ^ T mRNA & *fi|3K't" & o Quick Prep mRNA 
• Purification Kit (Pharmacia)^ <D S mtfo. SUB* a»£>flMK mRNA . 

b&flJJBU-Cfc «fcv\, mRNA *»&3SME^B***rffl 

V^T cDNA S'-p ^t5o AMV Reverse Transcriptase First-strand cDNA 
Synthesis Kit Ii) cDNA fc & <D =^r y f &te/B tSii 

25 bT~% Zo^cDmvjfmb LT,cDNAtePCR£fUffl LfcS'-RACESc (Frohman 
et al. (1988) Proc. Natl. Acad. Sci. USA 85: 8998-9002; Belyavsky et al. (1989) 
Nucleic Acids Res. 17: 2919-32) t£«fc «9 & «fcttti*I&-£:T h <fc V\ 
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(Maruyama and Sugano (1994) Gene 138: 171-4; Suzuki (1997) Gene 200: 
149-56) ^^OffeOTtSri t>-e#5o Ji5fc.©J: 5 mUT^bixfc 

LtttvWx.^ T2XSSC, 0.1%SDS, 50°CU r2XSSC, 0.1%SDS, 42'C.K 
rixSSC, 0.1%SDS, 37°CJ, <£ V * V V Lttt, #l;ttf 

r2XSSC, 0.1%SDS> 65°C_k ro.5XSSC N O.iroSDS, 42°CJ> ro.2xssa 0.1% 
SDS, 65t:j f ©t#^ilf5-t^t*#So J: <9 f¥$H-te> Rapid-hyb 
10 buffer(Amersbam Life Science) l^^ifc i IT, 68°C-C 30 ^-h^ 

fjH—iSB >'%fto1Z.&,-7u—?'%mttlVX 1 H#W^Ji 68 0 C^^oT^ 
. 4 7*9 y KJgj**** 2XSSC, 0.1%SDS MT? 20 3 

EU-lXSSa 0.1%SDS4>. 37*C-C 20 3 HI, SiBc, 1XSSC, 0.1% 

SDS 4\ 50°CT* 20 ft^Wfr* 2 @ff 5 - £ bK5o 011 

15 Expresshyb Hybridization Solution (CLONTECH)*, 55*0 T? 30 ^-L^ W-n 
y y/ft'-^a ^*rfrV\ ^MSiDU 37~.ff5 < Ct? 1 flSMW-b'f 

j^a.^*— )*U 2XSSC, 0.1%SDS <p % 20 ft<DmW* 3 UK 1XSSC, 

0.1%SDS 37°C-C20^<D?5fc^^ 1 Hl^T 5 £ t *>T*# 5 0 ^t, H^> ^ 

w^yy^f-^a w/y ^h?— ^a-^^SBo^^R^ifiit 

ZfyPA if — V 3 Vfe<7)i£&fflft^JIIK:o^T te> TMolecular .Cloning, A 
Laboratory' Manual 2nd ed. J (Cold Spring Harbor Press (1989); 4$ lC 
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SectionQ.47-9.58) , r Current Protocols in Molecular BiologyJ (John Wiley & 
Sons (1987-1997);#K: Section6.3"6.4), TDNA Cloning 1= Core Techniques, A 
Practical Approach 2nd ed.J (Oxford University (l995);^#l;io^T 
. Section2.10) 4$ 5 So ^ 7 V #4 5 # V * ? K. 
5 t LT«, @E^iJ#-^l ■Vm£hZ>i&&mmz.tt^X'Pft< t h 50%i£A_L, $f^b 
< it 70%, £ fcKftP* U < tt 80%, «fc 9 — U< 90%(#];U£, 95%)^ 

tb^o i©J;-5 ttfi, BLAST TtVzi'y X A (Altschul (1990) Proc. Natl. 

Acad. Sci; USA 87: 2264-8; Karlin and Altschul (1993) Pfoc. Natl. Acad. Sci. 
10 USA90: 5873-7) . m J: otm5wi &X%Z>* ^(DT/^^V XM^m^^tz. 

o^Tte BLASTX, Vtf- KiE^!l^oV>T« BLASTN (Altschul et al. 

• (1990) J. Mol. Biol. 215:403-10) m&fflft & tlX& «9 , #3693©E?!lfc:*|- ttt 
it5 i iii-ef 5. A # #! ft ft #f X & o l> X it , #1 .fcf , 
15 http://www.ncbi.nlm.nih.gov. ^ &#j$t~ 

, #38 8H© hERG Jt^^^ttS hERG 07^y7*-A^7.HJ s> * £S 
hERG fc^Ufc"«3fi*5J:tf«1S6«r*-t-53te- : f-tt, E7>J#* 1 

7/f77!)- ^bStfe^itilSS^If (PCR) (Current Protocols in Molecular 
20 . Biology, John Wiley & Sons (1987) Section 6.1-6.4)'i£ £ 9 rtiK^S, . 

1 3£u< ttisisor? ;m&&&:, jfA, ***yttt#jp*nfcr$yBkE3?« 

aS"£**L<5o ^ft £>#38^©# !) ^ * Utf Kfi£, r Molecular Cloning, A 
25 Laboratory Manual 2nd ed.J (Cold Spring Harbor Press (1989)), TCurrent 
Protocols in Molecular BiologyJ (John Wiley & Sons (1987-1997); W 
Section8. 1-8.5), Hashimoto- Goto et al. (1995) Gene 152: 271 5, Kunkel (1985) 
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Proc. Natl. Acad. Sci. USA 82: 488-92, Kramer and Fritz (1987) Method. 
Enzymol. 154: 350-67. Kunkel (1988) Method. Enzymol. 85: 2763-6 #f£|B^ 

^-i/a ^^(Sanger et al. (1977) Proc. Natl. Acad. Sci. USA 74: 5463) 

tt§-it)Wfc5o .... 

10 

< Vsf/vxs<# ? — 5: K> . 

ftMi&^Lfc 9 \ ^ hERG atfi-^Kia— K£ft5 hERG ^^^m^Tc: 

20. ' n :=.*—■ v 1)7 £ jk#I (Moloney murine leukemia virus, MoMLV) & if 

(Human immunodeficiency virus, HIV) if <D \s y*f- ? 4 & &(D h <D 

^BK^*5V^T, Uha>)/f;l/^tlt HP^^ft (RetroviridaeK 3r 
25 ^ = £ A^ ffift (Oncovirinae) <D±l/ = A^jR (Oncovirus) t£JSi~5!7 
-YA^SrW^ l/V^!^ A* i:it N Uho^;^^ (Retroviridaeh 
i) A-;* W$ (Lentivirinae) <D U l/*f- -< A* M, (Lentivirus) \^M'f'^>^^ 

18 
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£(Kay, M.A. et al. Nature Med. vol.7 33-40 (200l))„ *3£BJ<£> *7 4 frX^f ? 
5 -^7^^ K(-«, pZIPneo (Cepko, C.L. et al (1984) Cell. 37: 1053-1062) ; 
pBabe Pure (Morgenstern, J.P. and Land, H. Nucleic Acids Res. vol.18 
3587-3596), pCLXSN (IMGENEX t± catalog 10041P)V ViraPort retroviral 
gene expression system (Stratagene catalog 217563) , pDON-AI (Takara 
catalog 3650)^ <D Who^;^^^- :7° 7 * 5: K, pLenti6/V5-GW/lacZ 
10 (Invitrogen, Carlsbad, CA. catalog K4955- 10) ^(D Vl/^V 4 J^^^t ? — ~7 

SVJA'*^ TtV WW V -f/V^(adeno-associated viral vector), */^T£**?'i 
15 M*. ^/^^ V'itV* , V9*s—TV4A'**$%7t\Z.ll&kZfr 

BUS <E> £ <Y A** (D tygL ^>-^^^^H*ttT^#b-T<-S "C 5 (Zavada, J. 
20 J.Gen.Virol. vol.15 183-191 (1972))„ VSV (tK^^P F*3lfc ?? 4 As* : vesicular 
stomatitis virus, VSV) ' «\ yzf Y *? 4 As ^IftXZjfrt 4 7 1 RNA 

ASr«po^^y^T?*>t) > -tO^&^^^St -(G ^W^>*f) tf>#JBJMJ<6 

^t(Schlegel, R. et al. Cell vol.32 639-646 (1983), Mastromarino, P. et al. J. Gen. 
25 Virol, vol.68 2359-2369 (1987)), olSffl l^btbS ffi®3f fat£ (amphotropic) <D 
U t?4A>^^9 9 — teJfc4fcLTt:b*Ti£V>^£#%^SCEmi, N. et al. 
Proc. Natl Acad.Sci.USA vol.65 1202-1207 (1991), Arai, T. et al. Virol, vol. 260 
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109-115 (1999)) t mzmmfoWift^ X <9 it^^Afg^ £ [r] -kT^ 5 

^ £ tl, T 5 (Burns, J.C. et al. Proc.Natl.Acad.Sci.USA vol.90 8033-8037 

(1993)) 0 ^oT, ^<D VSV;G mfc^rmm*ftfcKWoiSx-- K^^^l/ he? .7 

Ztlh VSV-G iX^— K^V-** (Dtt®«l/^^l>-Y/V^-<^ * — Jj:*5 
K#-^ T 0 ^ ^ ^ — T? £> 5 (Kay, M.A. et al., Nature Med. vol.7 33-40 (200l)) o . 
10 K^r^Abfc#^fla^|-t^KO hERG 3tfc^25$§§I,£*b5 £ b\z.%\ 

/^Jt (GFP, EGFP*g) t£¥&mif btiZo £ biz.. mt&ftX*m$L£htc#V . 
20 F&mffim±^£&ft£^ZfrMz.&^b.£hZi>'y±/l'^^ K&#y 

# So £ i&UKJ&Cy ^^-0#^jP> H*fr=»-KV(ATG), *£ifc=» K^(TAA^ 
TAG * fc TGA) Otf A *r ft o T «fc V \ 

*MMfe:feJ:tf*©fll©»fc^ 7f; <7-f A'* late 

25 -fxi^ — ^— (Kaufman et al. (1989) Mol. Cell. Biol. 9: 946), CAG ^n^E- — $ 
— (Niwa et al. (1991) Gene 108: 193-200), CMV immediate early Zfv * — 9 — 
(Seed and Aruffo (1987) Proc. Natl. Acad. Sci. USA 84: 3365-9), EFl a "7 n * 

20 
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— (Mizushima et al. (1990) Nucleic Acids Res. 18: 5322; Kim et al. (1990) 
Gene 91: 217-23), HSV TK ^n^- — 9 — , SRa :7"n ^e — 9 — (Takebe et al. 
(1988) Mol. Cell. Biol. 8: .466), SV40 ~7 o * — 9 — (Mulligan et al. (1979). 
Nature 277: 108), SV40 early ~f o.* — $ — (Genetic Engineering Vol.3, 
5 Williamson ed., Academic Press (1982) pp.83-14l), SV40 late 7°n^-— 

(Gheysen and Fiers (1982) J. Mol. Appl. Genet, l: 385-94), RSV(7 t? * ft IS •> 
-Y;l^^)-LTR /D*- (Cullen (1987) Methods Enzymol. 152: 684-704), 
MMLV-LTR ^n*--^- v CMV xy^Vf-; SV40 — , 

cPPT(central polypurine tract)@E?iJ*5 J: Xf-f n tf^-Y V>n ^fffltS Cl 
10 i^X't^o 

tjj As*'** 9— y ?*^ <£> hERGitfc^-OtfAte, !) BOSK: <fc «9 
5, ' f&JIKlNfciM h^^lJ^-r^- t ^(Current 

Protocols in Molecular Biology, John Wiley & Sons (1987) Section 11.4-11.11! 
Molecular Cloning, A Laboratory Manual 2nd ed., Cold Spring Harbor Press 
15 (1989) Section 5.61-5.63) 0 

< * <i 9 — <omu> 

jNB|&(Invitrogen, catalog R620-07)lg£:ffl^5 r. £ 5 Q ^-f ;V*.^<? & 

(Cytotechnology 3.: 133 (1990)); Xtt- y 9 V tfV — 5> * !) ^ V 
-A DOTAP(Boehringer Mannheim)^), jEm^tf V — K 
25. SIP J^y — ^ (electrostatic type liposome)^, rt'&M l) ^ V — A (internal, type 
liposome)?*, ^-T^^;l'^y^lV^5m V^y-Afe, y^7^^'>3> 
&(Proc. Natl. Acad. Sci. USA 84: 7413 (1987) (0!I;U£, lipofectamine 2000 
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(Invitrogenh Fugene 6 (Roche Diagnostics) ft t* ) )> V Is^X J^is i»*fe0l#it§ 
¥2"227075), l/t7'^-^»efiAfe, DEAE f .=3r^ 

#:(i997y,$mmwim¥ tm.fc*mA&mm.mtitmwiW:} ^±#(1997); j. cim. 

5 Invest. 93: 1458-64 (1994); Am. J. Physiol. 271: R1212-20 (1996); Molecular 
Medicine 30: 1440-8 (1993); M^m.^ 12: 1822:6 (1994); ^SH^^Hi 42: 
1806-13 (1997); Circulation 92(Suppl.II): 479-82 (1995)), naked-DNA (DUWM 

^t5ii^t'#5„ ig±t!l£2£glLfc^ $f 3 tl2P#r B ^^7 2lHf^tL > 

15 tt, i&^fcjfc CXl&tofkfE* y^flsZ— (0.45 Mm <D7 4 JV#— (Millipore, 
MILLEXHV, catalog#SLHV025LS)^) \Z. «fc § £ii 2rfT 5 £ a s "C# 5 e 

5 r i: T\ ,II^-f ^-^#5 - i t 5o mS&'bn, 'J?te<bh 

35,ooo g (g temt>i)mm&mir).£k±, &^v<)z 55,ooo g ^_h£, ^ 
t> ioo u < « 120 ftsx-tft o o mm^mm xl-9o 

(Beckman) *3 Jzt^^it^n — 9 — SW28 (Beckman) £rfflV^T, 19500 rpm, 100 
.25 /frfio ^kK£<0X%Z> o 

<hERG3l^^^A> 
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&&WK&^X^ hERG jfrlS^£>$BJ®~-<^Af^ ;*M§0J<E> iVT.^t * — 
*$£W<D hERG ^^/viiS^ffllfe^fcte hERG 

z>is±Mj&\zte, m$im&&v>Mm®i&*%^z>^ #£l<«u cho 

5 (tfret) DHFR itfe^-^tft dh£r-CHO(Proc. Natl. Acad. Sci. USA 77: 4216-20 
(1980) 3o «£ TJ 5 CHO K-l(Proc. Natl. Acad. Sci. USA 60: 1275 (1968))^0 jgtrfc 
3h COS< Hela, C127, 3T3 N BHK, HEK293, Bowes * 7 J — ^ftBfl&^-Cfc 
5,tt W <z> hERG ^ ■¥ >*3B 3M» J§ * tt*W J&^ft Hi lc *5 5 ^ zfelffl IS m 

10 r. £ bX>.% S; hERG 3gmM;§;fcteM*ffl^te> — ^#T> 

15 *$#*LV\ SSllp-f fctt, ^StJ^lft polybrene (Sigma 

H9268 BU£ hexadimethrine bromide) SrflDfcS 3. £^ /U^SriP*. 

20 . <hERG.f-^^/V^m^> hERG^-Y^/^mjNaja^(IH> 

y±©*ilu± «9 , ^MS^tf) hERG ^/^m^BJ^*3«ttJ ? hERG ^-t^A- 

5o. DMEM> MEM. RPMI1640, IMDM, F12 

^^^^^^(fcs)^^^, 7^;;^ *ou=i— ^=.'>y^"*fett 

25,:.- * hls-fh-vf */^tj;¥&mtoi-Z>Z.b&X*% s pH j& 6~8, 30~40 0 Ct£:Jb^T 
15-200 Btf^fu^^&fr? - i:W5o -^fti^ i&KfcJft 
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ii©hERGft^Miajiaiaj «tsr t&hz) <d+\zl&. 

hERG 0 . 6 nA £A _htf> hERG f" ^^38Sl*IBflS < ^6 

• _h, L< »*5 0%£JLb, J: 9 03; b< . fit 6 0%^_h, W^U<tt70% 
^Jb, fti>fffL<tt8 0%to&5. hERG*e^#*A$Hfc*n]ISr±, it 

^«r«*i: tTfci<, I45HR^ (0H;tfcrj*ft5l*lfe 0 tfr frfrfc^SO 
^a£A£nfcM£^#fc££&T«ik£ UTt <kV\, hERGff^/^^lilS. 
Sffl^ hERG«^<D5p^Jf^O. 3nAJBJUn?fe?K 0* b< fit 0 .' 6nA^±T'fe 
!K «t«90*b<W:O. 8nAWJi-efo«9, £ b < fit 1 . OnA^Jh-Cfc 
15 5 0 

hERG. f- -y ^/v»a«iuia * fi^jia^H i »^ ^—-7 y^w? 

20 mffi&O. 6.nA »±© hERG f f fcH^fciltfttl b 

- 7t^(DlHJIS ; etb ; e4^^cl.'oV^-C, hERG «»fi£$J5£-r £ .hERG ttftE 

Sfc, hERG ^^*/\'ft^Mtifo-£tcte*mW(D hERG 

fit, &3z&<&* n^-^yKXVnhfi^m^, M1&Wi>^S.tlZo 
25 (O hERG ^^/V^M^fcfct^B^O hERG 38mM*B3tex ? 

^'-C#^ti,fc*Ifllia^i-, $ fefchERG.3tte^&^AbT#k;h,.£*fflJi^ $BJ3^fcl3 
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hERG f- * A-Ol3Sfg #jfl?#f Kl£ <9 *ai ft hERG ^ \ * /V^mMtt £ alB'J-f- 5 

hERG -V * ^3§.9L$B Jfe K: *3 5 IS ^ #C hERG ^ ^> frfofo £ ffi V ^ tz.fi 

miSO^^. (M^fix Alomene Labs) *m^Xh£^o ftmB-M^foteMtif* 
.fetlsXfe, Wit'tf. ^^^^S'J^& (EIA) N ^cM^lsay^^ (RIAk ELISA 

western biot fe, 7 9- -r h >« h y — , ftmmmfc^Pte&mtf&if b tt^o 

ffiVNfc^ 0 ^^^ 7^7°^^^ t) aiJ^^tb5 hERG«^^^>3fe< ^ ^ 0. 4 nA 
£AJh. £?*U<«:0. 6 nA^_b, £^£?£L<«0. 8 nA ^_h, <fc«9£?* 
b<ttl. 0 nA£LL. '<NMH#*L< ttl. 2 nA £Lk «fc 

<hERG m^E^^'J^fe> 

«§^{3\ #3§BJ1<A hERG ^■Y^yV^^J^^/ctt^PjO hERG ^-^V 
3§§y«*H££!V^r t*ftmt-tZ> hERG m^£$J£-r *#:^^fi> 
^PJW hERG ^^/i^m*BJ3££fc.teM^a%Jil^T, s> ^ 7 

b< TV h^yf^7^^fAia 19 , hERG flt^ 

hERG ^ V^A^^^J!l&£;fcte£llJ^^0Jf3^ MigO^PJ© hERG ^-V^^ 
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^JSSr^Ki"****^*^* 9#<3 w hERG ««G<&«!lj£ 

^feteSs^"^^*!/* hERG 7--Y*fri%&Mf&<D hERG 

•JSflfeSftS?-^/^^^ 4>&< £ t> 0 . 4 nA £JUi, .03: L < (2 0 . 6 nA 
5 ^_t, £ U< teO. 8 nA^_h, «t 9 b< 1 . 0 nA^i> #t 

^•tt^^r-^^© hERG Sgftt^^^-^^V^^^T-T'fctbfWT 
^> «fc V\ 0^ L- < pH 7 . 4<D phosphate buffered saline 

15 v^77A^V^ hERG«j*SrlE»i-Sr.fc*st»f:So hERGm^«> 31* © 

. -^f,0^tov>tlt S^I#-e*)*ttf**J!:tt3ei-5r. t^-ct.S (Zhou,.Z 
et al, Biophysical Journal, 74, 230-241 (1998)) „ -80 mV 

*"-.3&>-b+20mV~*lS>WK j&^"C\ flfc#@^VW*&-50mV^ l^W^St 
20 !JiHt5ri^t#5o hERG m^TC^ -50. mV ^t&^Itfci 

<*36WO hERG ^^^^^M^^n^li. hERG «8fc©Pfi§8H4©8lJ£:fc' 
- 25 hERG *j«Oia*Stt«r^ri- 5^**4", QT 
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*mW<D hERG ^^^yU|gm«^fflV^c hERGmtop£^^ti©i|iJ^fe« N 
hERG «^^^^-^^^v>^^b^^il^i- S - £ ^t5t>©tfe «9 , 

(A) hERG ^^3§5MMl£fcte hERG ^^^gU«ftH£ffll>3 ^ £ 
Sr^^-t-'S hERG «^Pa*^t£<75&y^i£U JM£#J^te> *^PJcD hERG 

10 hBRG««EOia*FSttOj||fe*«fe«r»<Hfi-«. #380§<& hERG «ift©IE5EH40> 
ai^feH:43V>Ttt, *?SB© hERG ^^^/^^.^BJiS^fcMJiS^ffl^; ^ 

^**r**k$*5lWr© hERG liO^#$ttt5S^*^itt$*fcf 
15 <©hERG«^<7)^# iS<D}£&mM\Z.m^Z>Z. kfrT*%Z> 0 

(B) hERG ?'-Y*A'&mmtetZ.1±n hERG V> 6 £ £ 
•£r«M»£-f-5 hERG «^«r^b**t b< W:aE^**J?£V^fe:^4fe*feW:-tOtt[ 
(D^^ jj-^^^fe, JMfclft^te. *&W<D hERG^^^m^*7t«*fB 

20 £4#m£-f5 hERG mffi*mk£lfbL< temt'Zltte^k&m&tznZriDiM. 

£i£tt£-£fcv>#<^K::J3tt3x 09*.tf* ^S£#tBJ&<£> hERG fi?ffi&&y^L"C.fcbifc't" 
25 .<£> hERG ^^/vmifl52 s 'h£ t #\ 0Ett4frfb'g''lfe & hERG ^-^MtSlGS: 

M-ra*b£-ttk-r*££.a s "T'*5. 
hERG ^-Y^^giiBte* fcHtaniMHtts *iswohERGiss*iBjia, &mw 
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<DKEBJG&&.mjfoM&&R^ ; S>Zbifi-V%s &>%\'^femj&<D*&W<D hERG ^~ 

3§PJtf> hERG H^^PJ.^^.tt^Sfl^fe^jSVNT. hERG 
MJ^*fc«^B^H0 hERG^-Y^y^m*^^ :£SfljW ^/v—^y h^s/ 

/>4<it>0. 4 nA W_h, £?£b<W:0. 6 nA _h/ £ * U < tt 0 . 

8 nA£JLL % «tt)0*U<ttl. O nAWJh, L'< tt 1 . 2 nA^_h"e 

10 . «§PJ<7> (A) Sfcfii (B) ©SSIB^ifeSrlljfii-SfcJ&^tt. **i©hERG 

— , H y ^-1^7 7 7- JfcifO hERG nm\z&W& J *Z-t£^/*?' ?T— 
IdT-fSTT? & <fc V V * U < , . pH 7 . 4 phosphate buffered saline "C 5 0 

S^^ASr/BV^ hERG ® 15^1" 5:: 5,, ■hERGt^ft^ <z> _ 

^^F*i4*5 «t tm^^-v^;* sr^uia^-^^ 5 t m «t 9 a5-c# 5 0 

-80mV ^b+20mV^l#F H 1, J&V^v J&#ffi'*A^ &-50 mV ^ 
. 20 lMmSi i!J5ST?#So hERG «j5fEO*# 

25 %0 k VXtZ, TXT-^yf — /V (Talialatel et al. (1998) Mol. Pharmacol 54: 
113-21), E-4031 (Zhou et al. Biophys J. (1998) 74: 230-41), V V KV 
(Kdngsamut et al. Eur J Pharmacol. (2002) 450: 37-41) ) % ^<^y<^/U (Zhang 
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et al. (1999) Circ. Res. 84: 989-98) % (Jiesheng et al. J Pharmacol Exp 

Ther. (2001) 299: 290-6.) j&Sfctf K&WU WZ-tZ, 15W^37t, 

b< «:2 OXlfrb 3 01CT\ 1 0#^e> 6 0£\ U< fi3^^b 1 0# 

. ^fAt:lV^T, hERGm^trlB^-fSr i:^T»#5 0 hERGtate. 
-fb^*##rtP^#t«fc «9fl^i-.6^ i^-e#§ 0 hERG Sift©* # S.fciWu 

mz.t£s &mt&w&mm£&zift<DhERGmffi<D*:% z& io o%, o *a 

10 £ 0 % £ -T5 i £ hERG ©I 

$trfHit, Ifttt-fb^*© hERG ®^c^i-5Pa#«t!fe£»£-e#5„ £ M-s 

r. £ pTffi-CfcSo hERG t^5 0%fift5I^ *i>ft< irfcO. 

3 juM £JLk, 0* IX «1 • OmMKI, iD»tU<ft3. 0 uM £k±s 
15 L< & 1 0 mMJ^±, ftlff KIJ3 0 /iM»ltfc§i^li> 

*tft-fb^*'fc bTW:^ fclfctf^^K, 9>'*9. Ktt-fb^lfc. ^ 

<#3£0J© hERG ^^^/l^Mafl&Kl <£ -5 FLIPR Membrane Potential Assay 

Kit &m^itm*tiL&ik<omfeJ?&> 

#31 K hERG ^ -V A-^5i&BJl& ck 5 FLIPR Membrane Potential Assay 
25 Kit (Molecular Devices) SrJB ^tLE&m,GL&4b<Dfflfej5&&m&1rZ> 0 
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K$$M1rZ>o '*y77— fcte> pH6-8oyy^<;'77- h 
I) ^-^^s/^r — tek*(D hERG «ite^^»Sr-^x./«cv^.'"«y 7T-"C*>H»i^ 
•C"bJ:<, »4U<tt, pH.7. 4 phosphate buffered saline "C*>5 0 #BBSfBi» 
^« N 0.2X 105 cells/ml 1.0 X 10 6 cells/ml - t 

5 & > «S®U^i*fflia*-^ , V — h ( m 7L fc£ , Biocoat PolyD-Lysine 384- Well 
Black/Clear Plate (BECKTON DICKINSON) «St«rfiJffli"S) fc:3$#, £ 
tg*-f <2> 0 rMtt, 500 cells/well 7>>ib 25000 cells/well \Z.t£ £ «fc 5 \zM < - £ 3 s 
-C#Oo Sfc, 2 BIWiDSiltSr uv\ FLIPR Membrane 

Potential Assay Kit (Molecular Devices) <D Component A (130 

10 mM NaCU 5 mM KCK 1 mM MgChx 1 mM CaCl 2 , 24 mM Glucose, 10 mM 
HEPES, (ft^pH^ 7.25)){-^^b> 1 & 25 ix 1 *P X. 5 „ Component 

A &Wk1)U VXfrtbmi »#Ma,. FLIPR (Molecular Devices) £fcte FDSS6000 

15 10 Hk W*%m\z. 50 0, 6i0>Stt5w idST?#<5. SJSttM-CffS - tJdS-C 
fo, hERGPfiS^ttte, »«^«*^tCJ:9^bU7>:*3t»*^blltffli-S 
-i^-e§5„ HH4*tflRi: It, E4031, Dofetillide ^grffl^S £ £ as-e# 3. 

UPAC-I UB Commission on Biochemical Nomenclature \Z. X 5 R§-§-fc <5 V N 

DNA : 7***^*1 ?$&m 
cDNA : ti^^X^-^^y ^ 
25 A : 7r-> 
T : 5: > 
G : ?T=-^ 
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C : v- his>- 
RNA : V 
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T r 








P r 




: JJ >• 




A s 


n*fc»N 


: T;*^7 =¥>' 
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25 .■*:0PJ*ffl#OI^JlJ^OIB^J#•^«^ '^TOlB^JSr^-r, 

CSB^J#-^ 1 3 GenBank T^tyi/a > #•§• U04270 S ttSffiSBB^JS:^ 
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C6fl#J#-J§- 2 ] GenBank T 2 ± v */ a ^m^r U04270 "C^ £sfrl& 7> 7 mSE^J 
-To ' 

-To " 
CIfl?iJ#-5§- 6 3 hERGit^^-%^ ^^^-rs/c^OT 0 ^^-^— ^^SB^iJ^^ 

io i~o 

CIB?iJ#-*§- 7 3 hERGit^f-Sr^ n— nv^i-Sfc^^^^-T *36EW*r* 

CE2W##8] hERG jfrjs^Sr^ cz — ^V^i-5 7hae>0^7^^— iSaEE^JSr** 
"To ' 
15 CIH^lJ#-§- 9 3 multicloning site SrJf A1~ £ 7c <Z>*£S@a?!j Sr^l - ., 

CIH?lJ#-^ 1 0 3 multicloning site 3r#A-f- 5 7c & 0*£XIE JO ^"To 
Cia^iJ#^- 1 1 3 central polypurine tract &WAirZ> tc#><Dm.M^\$:7Fir 0 
(iH?lJ#-S§- 1 2 3 central polypurine tract ^WAi'^ti^XOm^m^l^^i'o 
[la?iJ#-S§- 1 3 3 pBabe Puro ©^giH?iJ^^i-o • 

20 

[H»Jl] hERG SUs^-cAffiS! . 
25 hERGit^©#m«> IE?U#^l^:R£;ft5.&SIE?iJ&SK:LT, UT<D£- 
5l£?To7c„ iittt 4070 bps &7F£tlX3$i9, hERG ^--Y^^&s- Ki"5 
®#(* h jy^a K tt, 184-3660 (3477 bps, 1159 T ^^S)i $ 
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flX\^Z> (GenBank T ^ "fe y v' 3 U04270) o PCR (polymerase chain 

reaction) J: t) fcfi^P «r 1MM~ Sfc&l^ IS?"J#-*§- 3 ^ 8 ■* T?kl^t oligo 
DNA primer SrffcJSl bfc ( 0 ^ *(#5m$tRrfr)fc#*B). 

t hB polyA+ RNA (Clontech, Palo Alto, CA. catalog #6516-1) £ tt. 
5 Superscript First-Strand Synthesis System (Invitrogen/Gibco, MD) t <t 0 
cDNASrfEKLfc. #Cl;i, ^ c£> cDNA #IM £ U SB 3 *5 «fc t>* 4 , IH?iJ#-5§- 

5*5 J:t^6Mt>*^iE^iJ#-^-7 *3 £t*-8j&>e>ft£ oligo DNA ^~fy^ t Lt, 
Expand High Fidelity PCR System (Roche Diagnostics, Mannheim, Germany) 
(95^ 30#-61°C 30 #-68*^1 ^)^r 30 HJ^ 9 jSi"^. i: t^l «fc t? PCR fx. 
10 ^^=nrofc 0 ^7^v- <D&&mm*UT<DM>9-e&Z>o 

7 '94"?— : AATTGGTACCATGGGCTCAGGATGCCGGTGC (IB?iJ#-*§- 3 ) 
Zf9^^— : GCTTGTACTCAGGCAGCACGT (IB^J#-^4). 
"7*74^ — : CCACCAGTGACCGTGAGATCA (BB^J#-^5) 
-?*7 4~*— : TTGCAGTGCTGCAGCAGTGAG (gS?iJ#-i§- 6 ) 
15 7° 7 4 — : ATGCTAGCATCTTCGGCAACG (IE?IJ## 7 ) 

^7^-7- : AATTAAGCTTTTTCGAGTTCCTCTCCCCTTC (gB?iJ#-5§- 8 ) 
.^O^H, ^ti^tifo 1.2, 1.2, 1.6 kb © DNAIKfJt2r#fc 0 
ZLt\jh<D DNA ®rJtf*x pT7Blue (Novagen, Darmstadt, Germany, catalog 
69967-3) Kl#A ABI prism DNA sequencing kit (Perkin-Elmer Applied 
20 Biosystems, Foster City, CA) IE?iJ ^WM b fc c ^©if, IB^J#^ 3 *5 J; 

X^4^hti:^y p 94^—(Dm^t>^rK'X^Xnbtlti 1179 bps <D@E?iJte, SB 
?|J#^-1 173 bp 1351 bp ^IH— -C*feofc 0 — Ifi^J#^-5*5j; 

0 ? 6fr£>ft<57 D 7-l'-^ -©IIHWI- J: o X^rhtlfc 1168 bps <D@E?lJ 4" fc'f* 2 
oW^^(A1875G, T2149C)/5S^,P 3 ^fc^ > r*Lb<D^^ ^gB{£<Z>^S@B 
25 WfrbmmZfrZT JW. (Leu, Tyr)l;iteJ£§P&-£;t C t tm h frX'tb 5„ 
BE?tf#-5§-7:fc5«J:t*8 d^/iSy?^^^ ^jfsa^^^r^<toT#P?tbfc 
1642 bps ^IB^meite 2 o<D^(C2420T, A3367G)tf$B h tbfc^ N ^[oj^^tt 
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tzM®L<o? pr- >xm— (D&m^x^x^tz.z. tfrbs ^m&m b-cv^fW'p 

(Khffi polyA+ RNA (Clontech, Palo Alto, CA. catalog #6516-1)) <D hERG ft 
pBluescript (Stratagene, La Jolla, CA) & ffcl KRS** Kpnl *3 <fc T$ Xhol T?§JBr b 

tc DNA 8/rJt ^ffciJ Kpnl *3 J: TJ? BstEII "CiiOBr b % IH?ij#-*§- 5 & £ 6 ^ 

* -5 7° 9 4 — <om.^ fc>*fc J: o T# b *tfc DNA 0r Jt £ ftJ PSB£§f§ BstEII *3 J: 
TJK Xhol T*^D Bf bfc„ & x ' £ - T?# turc DNA Br Jt Sr , ftJ BBS** Kpnl *5 «t U« 
XhoI-T?§lBf**tfc pBluescript — V tf— (TaKaRa, Cat.6022) 

10 9^fAbT pBS-l&14&15&18 ^f^MU/Co 

• pBluescript £ JH PSHfit HindHI & £ U< Xhol T~yO Bf L fc„ * fc, SE^J*-^ 7 33 
£t*8 36»fo*S-^9^-^— ©M^;biH-<fcoT#b*Lfc DNA BfJt&fttf&IMfc 
HindIII*3,fcU5SacI T?«lBr bfc„ - - DNA BrJtSr* fMBIIMB 
HindHI £> £ Xfi Xhol -C^OBf £ tbfc pBluescript * — > !? # — ifRJSK: <t "9 if A b 

15 T-pBS-6&4 SrtfsjRLfco 

$ , pREP7 (Invitrogen, Carlsbad, CA.) & Kpnl *5 «fc HindHI XW Wr b 
fc„ pBS-l&14&15&18 «r Kpnl *5«tt^XhoI ~C> pBS-6&4 3: Xhol *5 

HindHI T?§JBfbfe 0 rr-r*#^tL7^ DNA Bf-H-^T Kpnl *5«tt)? HindHI 

l?9IBf*tbfe pREP7 — y #~ IfRjfcfcJ: «9tf AUT, hERG ftte^-Sr^tf 

20 pREP7HERG £#fc 0 

pBabe Puro (Morgenstern, J.P. and Land, H. Nucleic Acids Res. vol.18 
3587-3596) • (@B2?«## 13) ffl PSSI^ Sail &£Tfi Clal T?§J Bf-I" 5 t 

25 J: 9 SV40 promoter-puro(r) 7fc#fc£r Klenow fragment (Takara, Otsu, 

Japan) \Z. J: 9 sprite bfc 0 pIRESpuro (Clontech, Palo Alto, CA. catalog 

#6031-l)^fe^llPI^^ Nsil *3 J:t* Xbal -CSJBrf-S £ £ <fc 0 IRES-puro(r) & 

c 
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150 9 tUU T4 polymerase <fc «9 ^ffi^r^^b L7h O&tf A b pBabeXIP 
fc(Bl). 

pBabe Puro (Morgenstern, J.P. and Land, H. Nucleic Acids Res. vol.18 
3587-3596) (BB^J## 13) ^ b Sail $o&Z$ Clal Ti^S/fTS - £ I- <fc 9 SV40 
5 promoter-puro(r)&B&# > Klenow fragment \Z 9 ^^t-ffc bfc„ - 

pIREShyg (Glontech, Palo Alto, CA. catalog #6061-1)^ b Nsil *3 i TJ? Xbal X* 
WM-tZZL t\t£ <9 IRES-hyg(r)£rl5U t) ffl U T4 polymerase J: «9 5M£r¥?it 
ffc bfc © £3f A b pBabeXIH £#fc(EI 2 ) e 

pBabeXIP d^ftHM** Sspl & £Tfi BamHI. "CisO Kf 1~ 5 CL i «t D 5' 
10 -LTR-packaging signal £B&^fc 0 w r. — pCLXSNUMGENEX San Diego, CA. 
catalog #10041P)/^ h M Sspl *5 J; Xf BamHI "e«I Wfi" 5^<!:(cj; 

bfc 5' LTR-CMV promoter-packaging signal £J?A b pBabeCLXIP 3r#fc(IH 
3) 0 

pBabeXIH fa h Sspl ft J: X* BamHI -C#)»ff-'5 £ £ \Z. £ 9 5' -LTR-packaging 
15 signal ^r^V>fc 0 £ - ^ pCLXSNttMGENEX San Diego, CA. catalog #10041P) 
fa h Sspl id XXI BamHI TMJOtWi-S - £ m «fc 9 SU 9 ffi bfc 5' LTR-CMV 
promoter-packaging signal &r#A b pBabeCLXIH &r#fc(iH 4 ) Q 

pBabeCLXIH fahMmmm Bglll "?§l»ff-«5 £ t «fc t) IRES-hyg(r)£|&# , 
Klenow fragment «k «9 sRIMbbfco pIRES2-EGFP (Clontech, 

20 Palo Alto, CA. catalog #6029-1) h U PS mm Hindi "C^0»fi-S^ £ »E «t <9 
IRES-EGFP ^r^a !9 ttl brt ^ CO^^A b P BabeCLXI2G §r#fc(iU 5 ) 0 

pBabeCLXIH Bglll T'isD Hf "T 5 - £ ± t» IRES-hyg(r)£|&t , 5»cdSSr 
Klenow fragment 'K: «fc 19 ¥$f"ffc bfc - - ^ pIRES2neo2 (Clontech, Palo Alto, 
CA. catalog #6938-1) Nsil *5 J; t>* Xbal T?$JllH" 5 n i 9 IRES-neo(r) 
25 ' £ m 9 ttj b , T4 polymerase l:i «93fe#S£ 5 F?£'fbbfc&(D£r}fAb 
pBabeCLXaIN 6 )» 
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[HJte0!l3] hERG ifr&^Affl ^ h * VJj^*^? * — ^ Ktf>iM 

2 "C#fc pBabeCLXaIN £f|«g#i5i Hpal THRIFT b7c e 31 r ^MMM 1 
"C#fc pREP7HERG a> ^ Kpnl & £ rj HindHI "Ci^©^ 5 - £: J: 9 hERG it 
fef^^OaiU, T4 polymerase m «t 9 if-fb b fc. t © £ 3f A b 

5 P BabeCL(hERG)aIN 7)„ 

H!fe0!l 2 T*#fc pBabeCLXIH £ Hpal "C§J»fb7^«, 1 T*#fc 

pREP7HERG ;&> b Kpnl *3 J; tj? HindHI -CtyWHrZ Z.bfc£Q hERG it-fe^-Sr 
§J t) ft b % T4 polymerase £ t»*ffiS* s P?fr'fbb7tt>OSr#Ab 
P BabeCL(hERG)IH £r#fc(E] 8 ) G 
10 mMM 2 -?#fc pBabeCLXIP £ Hpal T^Kr bfc 0 r. £ ^MMM 1 T*#7t 
pREP7HERG i>> h Kpnl *5 J; Xf HindHI T?«I ®f "T 5 £ £ 'ic J: 0 hERG itfc^ £r 
U 5 tH t, T4 polymerase £ tJ^ciiSSr^^t^bTbtOSrifAU 
P BabeCL(hERG)IP 9); 

2 t?#fc P BabeCLXI2G % Hpal XtyWr bfco HJfetfiJ 1 "C^fc 

15 P REP7HERG Kpnl *5 £ tj? HindHI "TMSUBr-T 5 Z.k\z£,V hERG itfc^- Sr 
§J 19 fcU b % T4 polymerase IC J: 9*ffilr¥?l^ttt©^fAt 
P BabeCL(hERG)I2G Sr#fc(EI 10). 

H»j2-C#7tpBabeCLXIH^BglHT?§]»fb > IRES-hyg(r)£l&# % 
• Klenow fragment X^m{t b 7c D r. - ^Jfefll 1 pREP7HERG h. Kpnl 

20 *5 i HindHI V® Br* 5:t(at) hERG «9 ttj b % T4 polymerase 

ja •9 5feJftSr^»-fbb^:t>©S:jf AbpBabeCL(hERG)*#fc(0 1 l)o 

-^/V^ ^ n — = (multicloning site)jf A<D tc #) ^@B^iJ## : 9 *5 <fc 7J? 

25 10^b45 oligo DNA Srt^» bfc ( B sMJ— t*J* GfcBEJJMBfll rtT)m^ffi)„ 

oligo DNA <DitS@H^J^^T{-^i-o 
oligo DNA : 
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GATCCCCCGGGCTGCAGGAATTCGATATCGTTAACGTCGACCTCGAGGGT 
AC (@2?iJ#-5§- 9 ) 
oligo DNA : 

CCTCGAGGTCGACGTTAACGATATCGAATTCCTGCAGCCCGGGG (@E?iJ#-*§- 
5 10) 

m?'m-%-9%.T$ 1 0 <D oligo DNA 98°C, .5 ftm<Vf$Mte.'&fcB J $ , fr^U 

pLenti6/V5-GW/lacZ (Invitrogen, Carlsbad, CA. catalog K4955-10) d> b 
BamHI *3 J; t>* Kpnl t§]»ft 5 - i ± *) lacZ-V5 epitope-SV40 early 
10 promoter-EM7 promoter-blasticidin(r) & # , ^ ^ ^_bfB oligo DNA A b 
P Lenti6/MCS £#fc(El 1 2) c 

central polypurine tract (cPPT)$r^ALat^^*Al^^^±#^-fr6fcfe^ 
^£;ft/rv^;i>7&&##K:L-C, SB^iJ#-§- : 1 1*5 ±1*1 2 tC^i" oligo DNA 
^7^-^-^^ UfcCZennou, V.Z. et al. Cell vol.101 173-185 (2000)) ( 0 

15 ^^-^-^^(^EEm^©m)^«s)o 

zf? 4 -7— : GTCGTC ATC GATACAAATGGCAGTATTC ATC C (@B?iJ#-§- 1 1 ) 
: GTCGTCAAGCTTCCAAACTGGATCTCTGCTGTCC (IB?iJ#-5§- 
12) . 
IH3?!I#-^.: 1 l*3i;U?l 2#>b&5 oligo DNA ^7°7 -f ^ — t LT, pLPl 
20 (ViraPower Lentiviral Gateway Expression kit, Invitrogen %h» K4960-00) 7° 7 
^ K£r#IM i tt, Expand High Fidelity PCR System (Roche Diagnostics, 
. Mannheim, Germany) £: ffi V > N (95°C 30 #-61^ 30 |3>-68^C1 #)& 30 ®m «9 
. i-r^.^i^ PCRRfo&ftotCo *<Dfa^ m 0.2kb DNAmfrZmCo ^th 
-. CD DNA K?r>i"i3\ pT7Blue (Novagen, Darmstadt, Germany, catalog 69967-3) 
25 Kljf A U cPPT-pT7Blue <gr#fc 0 - tf> DNA Sfr^^SgB^Jf^ ABI prism DNA 
sequencing kit (Perkin-Elmer Applied Biosystems, Foster City, CA){£ <£ f SE^'J 
a*#£-£*vr cPPT (Zennou, V.Z. et al. Cell vol.101 173-185 (2000)) £ m~ 
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pBluescript XStaratagene)«rfMIKI** Clal *5«ttJ« BamHI -?$JBfU 
cPPT &r<£tp Clal *5«fcT* HindHI -CjjOBrbfc cPPT-pT7Blue CMV 
promoter -Sr^tp BamHI ^J:^ HindHI T?§]®rbfc pLenti6/MCS &}fAb 
5 cPPT-CMV-pBS £#fc„ 

P Lenti6/MCS £ Clal *5 <£ T>* BamHI T?#l#r LT CMV promoter Sr > 
^ cPPT-CMV promoter ts Clal *5 £ Xf BamHI ~e^0^f bfc cPPT-CMV-pBS 
£}f AL P Lenti6/cPPT-MCS £#fc 0 pLenti6/ cPPT-MCS & Kpnl T^^if . 
T4 polymerase K «fc 9 b fd e plRES2-EGFP (Clontech, 

10 catalog 6029-1)/^ b Hindi «t 19 IRESEGFP mK&%) t) {±J bfc O £#A b . 
" P Lenti6/cPPT-XI2G ^#fc(IH 1 3)o 

hERGit^T-^Affll/^^-Y^^^^^— 7°^^ ^ K^DSM 
mMM 4 -C#k P Lenti6/ cPPT-XI2G & EcoRI *S J; Sail T?isU®r bfc Q r. r 
15 ^mmm 3 P BabeCL(hERG)I2G b EcoRI *5 J: Xf- Sail £ 9 hERG it 

te^ZW «9 t±J b, T4 polymerase J: 19 £ W-^it b & tf> £ W A b 
P Lenti6/cPPT-(hERG)I2G £#fc(EI 1 4)„ 

20 Hm^J 1 TWc pREP7HERG b Kpnl &£Xf HindHI T?i3U$rr § - t \t £ 
V hERG it^^-.^^D «9 (±1 b, Kpnl JoJ:^ HindHI -?H8^b7c pZeoSV2 
(Invitrogen *±) l£3f A b pZeohERG £r#fc 0 

pZeohERG & dam-*JI§0*fc SCS110 |:iAl, ***&*^^Ty 7 * ^ K 
*rP»bfcfft % mWZ?'?*^ Vfab'&btltz. SV40 promoter-hERG it'g^ 
25 (Clal/filHn-Hindlll) pcDNA3.1 Neo fab CMV promoter ^rl^V^fc DNA 
Bfrtf (NurI-HindIIIT*5Biib/t^) ^^A b pSV hERG-Neo Srf^iH bfc 0 
*-£#Abfc*J3§0<D*fi;i£^te^fek:TfTV^ -<^^-o**Mfi, 
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EndoFree Plasmid Kit (Qiagen tfcjR) V^Tf? o 7c 0 

[HJ6^J7] hERG St^F-i$A/B V >)^/V7^^-« 
2,X 10 6 <D 293-EBNA5foBfl£(Invitrogen, catalog R620-07)£r 10 cm = 7 — > 3 
5 — h X y V ^ (IWAKI JSC catalog4020-010) fcl DMEM (Sigma catalog 
D5796)- 10% fetal bovine serum (FCS)-penicillin/streptomycin (PS) (E*T% 
EBNA 1-5)10 ml SrJB ^TJ# * Vtc 0 "» 0 , pV-gp (pVPack-GP 

(Stratagene catalog#2 17566)^ b Nsil *5 J: Xbal T'iSQ $f 1" 5 - £ it «t 9 
IRES-hisD & £ T4polymerase j; 6 , g B i lb b fc <£> ) N 

10 pYPack-VSV-G (Stratagene, catalog#217567) % *s £ t>* M M ffl 3 "C # 7c 
P BabeCL(hERG)I2G. tb^tb 3.3 /* g £: U *K 7 a ? is 3 5 TransIT 

(Panvera, Madison, WI. catalog MIR2300)£rffl V V T h7^^^^^^3^Ufc 0 
6-12 ttlHItfelC EBNA ^#j^r^L, 37°C-t?ig^£^tt7c 0 
F7^7x^v- 3 y2 0 &.KU£*lifc&lHlJfc U 1,200 g -c 10 #HQji'fr Ufc 0 
15 (D _L ft £: 0.45 ju m <6 7 4 fls 9 — (Millipore, MILLEX-HV, 

catalog#SLHV025LS) J e^)^U/ct^Sr^^^ JVZ^9 9 — k. VXU 

[^Jfe^J8] hERG atte^Afli OfWtt 
20 4 X 10 6 (D 293-EBNA #pjJ3&(Invitrogen, catalog R620-07) £ 10 cm a 7 — tfl/^ 
— h X W y ^ 3- (IWAKI JSC M catalog4020-010) DMEM (Sigma catalog 
D5796)-10% fetal bovine serum (FCS) -penicillin/streptomycin (PS) (J^Ts 
EBNA b 1-5)10 ml *m ^Xi&m Ufc„ g 0 , pLPl, pLP2, pLP/VSVG (b^ 

T^b ^ Invitrogen, catalogK4970-10)> *3 J; tPHJS0!l 5 T*#7c t h hERG aHH^- 
25 BAR uyf^;^^ 9 — 7°7* 5: K^n-?*b2.5/zg«rP J^^^a 
f^^-Cfe5 TransIT (Panvera, Madison, WI. catalog MIR2300)<Sr/B V>T h7^ 
7 7'x^^'ayLfc„ 6-12 BtFlft EBNA #**Sr2fiSiftU, 37^CT*i£^<Sr 

39 



WO 2005/047500 PCT/JP2004/017441 

b7^7x^^ 3 y2 b enru 1,200 gx-io^m^^tco 

^ <D ± ft & 0.45 fzm <DV 4 )^ $ — (Millipore, MILLEX-HV, catalog* 
SLHV025LS)l?£i® bfctcD&^^l^^?^ A-*^ * - b IT^©^ 
5 ^^#tbfc 0 

$i to ffi ^ a- *- ^ 50 Ultra- Clear Tubes (Beckman, Palo Alto, CA. 
10 catalog344058)& 70%^* y -/V-C^*^^^®7K-C-ri-#\ ^ ^#Mt?-r 
;V*^>? jfo 35 ml &A*l>fc 0 ~;ft&®^ton — ^— SW28 (Beckman)^ A*U 
" ®S^eXL-90 (Beckman) ^^oT 19,500 rpm 100 ^Ojlto^f^^To fc e 
3tto#, Jrtf ^mxtc^-=L-^^7K^AtiXtkm^tc 0 -NfF b 1I> 9^*-^® 

^aofc^^ looMia^^^^^r^^^ ?-mmmbftfro&mcm 

20 ^ ^ ~ ~f 50 Ultra- Clear Tubes (Beckman, Palo Alto, CA. catalog344058) & 70% 

;—/\'Xmmmzm , g7kx-rir%\ rr^MI^/^^^^-S 35 mi 

£A*Lfc 0 rtb^rigjiton— SW28 (Beckman)^ Atl> j^iato^S XL-90 
(Beckman) £l£oT 19,500 rpm 100 ^f^ittofc&ff^fr o fc 0 ^to^> 
i#Tfc^^-y%7K^AtLT^«t7to — RtFifl^ Affile £lofcJ#^*i£ 
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1 1 ] hERG jUS^AJS 1" ho /l'*'<**— fc:J:3 hERG3§m*ffl 

£lfcW7^»|jKLfc#^>;**<** — ^iS^BS— O hERG itfc^SHA&W 
5 T©i 5 fcftot'o 

3 X 103 (D Chinese Hamster Ovary (CHO)-Kl jUBBSCa-fb^Wk^f ^ * 

£fflilt3 M^^Sfr) £ 96 well plate (Be cton- Dickinson, Franklin Lakes, NJ. 
catalog35-3075)Kl DMEM/F12 (Invitrogen corp. catalogll320-033)-10% fetal 
bovine serum (FCS) -penicillin/streptomycin (PS) (glT, CHO igmW t 1" 5)100 
10 m1 &^Tig#Lfc 0 SB, limM7T*Pigbfc^^>^^-<^^--100Ml 

^i^tHItt polybrene ( ft ft A 8m g/ml ) (Sigma H9268 SU & 
hexadimethrine bromide) <b k CHO mti&fcjjn z_fc e fr^/W*'* 
t? 9 — *<ktst&mm*: CHO 200 /zl ££tfeU $ •3Bfflf*tfc, 

rrti?)^ hERGitfcT-^AMte, fflijfc&B9 £ tr^^i^ottf^s 

[H»J1 2]hERGil^-?-^Affil/^9 : -^^/^^^^^ — ^ 5 hERG3§5U$ 

20 HiS#l8 -eH^bfc^-f/V^^^^ — K:J:5*IBJ&— hERG it^^A?:^ 

3 X 103 (o Chinese Hamster Ovary (CHO)-Kl mMmk^ffiftpJr^— >v< > ? 
&ffl J9& US ^ ^ ?T ) & 96 well plate (Becton-Dickinson, Franklin Lakes, NJ. 
catalog35-3075)^ DMEM/F12 (Invitrogen corp. catalogll320-033)-10% fetal 
25 bovine serum (FCS) -penicillin/streptomycin (PS) (glT, CHO ig^ffi. 1 1" -5)100 

mi &fflv>Tig#L-rco us. mmm 8 -emmistzv j frx^?? -loo hi 

^^'^-Cli^Lfc polybrene (*^i§^ 8 m g/ml) (Sigma H9268 SU£ 
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hexadimethrine bromide) iitt CHO >TO t-^Q X. ft •„ ^<Z)SP, ? <Y ^< 

?*—&<5tsi%mm* cnoigmm 200^1 £#&u ^^t, 3pp B «uc 
mmm 1 3 ] hERG m^^xm i^fn^ ^ ^ * * «- ^ <t 5 hERG %^nh 

IS ©BUM -2 

^ife^J9T*^^^Lfc^^^^-<^^-^^6»— © hERG Wifc^m A 
10 £.EJLT<£>«£ 0 fcfrofc« " 

3 X 103 <D Chinese Hamster Ovary (CHO)-Kl mtifo(M4k^W$Z'ffi S*— >^ ^ * 
jiiBJSIiS^iBfr)^ 96 well plate (Becton-Dickinson, Franklin Lakes, NJ. 
catalog35-3075)lcl DMEM/F12 (Invitrogen corp. catalogll320-033)-10% fetal 
bovine serum (FCS)-penicillin/streptomycin (PS) (£t,T, CHO i&^W 1 1~ 5)100 

15 »i zm^xtgrnu-fto as, njfe^j9T-ii^^bfc:^-r^-<^^-ioo/zi 

. «rv-#*«Tfll*U*: polybrene 8/zg/ml) (Sigma H9268 

hexadimethrine bromide) £ £ t> CHO ^^{C*P^fc„ ^©10, ^/V*'* 
— «r£tr«aMK«r CHO 200^1 £>£&U S fete, 3BM#*Ufc. 

sr^fetifc hERG3HS^.A*BJI&te> $U&&BI£ LT^i-^Ottf^S 
20 fcJ6^^T©H^^^i:5 j»*KJ6i:tjEtt«!ll 8ld^i-M^n-^ 

[H«J 1 4 ] hERG itfc^AJS V h p fr^/V*'** 5 hERGIS^jNB 

25 HJ£#ll 8 (cl^i-^BJ^^ n-=^£frV\ M®?* hERG «Jit*SfBlftT?# fejHB 
. J3S^^MUT % lim^j9T^>L>^Ufcl>-r^-<^^>-^J;5gBjia--©hERG 
3t£^3JlA<£r£AT© J: 5 te*Tofc 0 
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MMffl 13 T*# tbtlfc hERG am^fflliatt (3X103) £ 96 well plate 
(Becton-Dickinson, Franklin Lakes, NJ. catalog35-3075) DMEM/F12 
(Invitrogen corp. cataiogll320-033)-10% fetal bovine serum 
(FCS)-penicillin/streptomycin (PS) (£XT, CHO igmWi t ~T 3)100 m 1 V^T 
5 igaibfco SB, H^9-t*5S^Mbfc^^^^^^-100Ml £r:ft^g'8 
M g/ml £ ft -5 £ 0 m^!&X*mW: bfc polybrene (ft^itS 8 m g/ml) (Sigma 
H9268 hexadimethrine bromide) £ £ 1 1 CHO ;ifc 0 0 x 

•>-T/V^-<^ *-&-a CHO 200^1 ££&U £ 3 0 ffi 

10 14®^^P5fc«>tc:^Tcoll^^#^-r5 CtMfi 1 8 ^-T&i ' 

[lHJfe^Jl 5]hERG3t^T-^A^V'^^^^/^^^^ > -f-«tS hERG355i*ffl 

15 HJfcflll 0-eiii!ibfc^^/V^^<^^ — &£<J:5*fflJfe— (D hERG a^-i^ASr 

3 X 103 O Chinese Hamster Ovary (CHO)-Kl 'fflJ&imfc^WlZffi W< ^ ? 
M J3& W IB ff ) 96 well plate (Becton-Dickinson, Franklin Lakes, NJ. 
catalog35-3075)^ DMEM/F12 (Invitrogen corp. eatalogll320-033)-10% fetal 
20 bovine serum (FCS)-penicillin/streptomycin (PS) (£TF> CHO *g^f£ 1 1~ 3)100 

1 i§^^-t?^Mbfc polybrene (MK&l&M 8 n g/ml) (Sigma H9268 SU^S 
hexadimethrine bromide)^ ^ tie: CHO iBia^Px.fc: 0 •?r<D§I0, 

* cho 200*11 w^u £<bi^ 3 0^^*b7?io 

25 r r T-#btL^hERGii^^Am«, Mili tt^.i^Ottf 1:^5 
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hERG &mmm<Dmm 
cho-ki iijiadf^y^yi!' • mmm&$&n)^<D h-ERGm^rnxm^^ 

5 ? — (D^A% Effectene Transfection Reagent Handbook l£fi§o XUT<D X 0 \Z. 
frofe 0 

6cm mm > -y - w k: 2 0 r^g* u cho-ki m m N te mm ^mm u it 

ming<0 hERG SSSi^ ^ ^ — (SV-hERG-neo) HmL© Enhancer £5:^^ 
* 150 a L fcft 5 J; ? ^*£fn U ^ 1 fPmmW Vtc^ 2-5 ^^^m U7c 0 

10 HkK, Effectene Transfection Reagent & 25 /m L*Px.**J 10 S>NJ9M£ g 
tat? 5-10#W#11Ui&i&£ lmLJn^-fCo w^^Sr.^BBa^r PBS(0--C?5fci£ U 
.4mL©^Ffl6Sr*P^.*:*&*->^*- H-ttt, 37°C, 5% C0 2 -f V*-*^— * — T- 

i##L7b 0 §i0> h v ^i/>\zxm&%t%m^^—ufrtbm&i,, sooMg^ffio 
1 7] gfp mm.&mmk facs sas hERG ffi%%*pj&<z>£-iBft 

ft 

H%£IJ 1 2 Sfcttlllfefll 1 hERG GFP 

20 £ L FACSAriaCBecton Dickinson *±)3rfflV^T, «t 9 i^^fM^gt^ 

jNSLfCo 10cm dish fcfflfi LfcHMSSr trypsin ~efWU FACSAria cD^fcfe&C 
ttot GFP ^^^^btVN^^BJ^^^^^ItbTto $j1§S^M£a?#f Lfc£ 

^5 gfp ^^m©M^^$ttrv>^r t^^^ttrto #6>nfejNBjattHlfi 

25 

t®l&<D9'v— -V^ftPS^-^r^felCTfTofc 96 welli^#7°^— h tf> 1 well 
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fefct) 0.3m<O®lti&fcl£Z>& 5tcttMa6fr&lMEU #wellK: 200jzLi*o# 

ait ^ 2 mmm^ WMMHfcTT* 1 wen ^ 1 o©«ia (=« o ~— ) 

£ tt fc well (Dlmifc* 24 well ^^V— Hc^ LTig« Lfc 0 ;£ fc, 

5 i i 5 hERG ^^^/VW^^^mt-i b 

immm i 9] ^zfn y y-^\zx <5 hERG ^--r^o^m 

CHO-Kllilia, y /K^* v- 3 ^fe-ehERGat^^^ALfc^JiS 

io m. (mmmi 6) ^^t^v- hn^^^^-ehERGit^-T-^^Abfc^flat* c^js 

mi 4) ^^-c^Tor^e:*:/^- h^T^ufc^^^tt©^^^. tK^ pbs 

{CTgfcif- U Protease Inhibitor Cocktail ( SIGMA- Aldrich Co.) ^rSsAP bfc Lysis 
Buffer (150 mmol/L NaCL 50 mmoyL Tris-HCl (pH 7.5), 5 mmol/L EDTA, 
0.5% NonidetR P-40, 0.5% Deoxycholic Acid Sodium) #P ? W s< 

15 -^fiJ^bfCotiJ^Ufc^j^^^^^^ ^{CEIJ1JIL,4 0 C^T 10,000 

rpm Gt'L^ : MRX : 152, : TMA 6, 1> 5; — *fX) T? 3 ^PHili'fr L-fc.^ 

-Ltf Srf-^^/^i bTS&LfCo y^/KO^ W^SC$ft&«U BCA Protein 
Assay Kit (Pierce Biotechnology Inc.. Rockford, IL, USA) Sr/flV^TSJJt Lfc 0 

fe^mtt NOVEX (Invitrogen) TO^S4H£ffl L;fc. 

20 miR Lfcty^/Ufc, NuPAGE LDS Sample Buffer (Invitrogen) *3 J: X$ 
NuPAGE Sample Reducing Agent (Invitrogen) SrSffiiflP*., 95°CK1T3#W 
*Pf^L7b 0 NuPAGE 3-8% Tris-Acetate Gel (Invitrogen) (IfyT'/UrT/?^ 
L N NuPAGE Tris-Acetate Running Buffer (Invitrogen) Srffl^T 120 V T?$J 
— &?mm%$kW3$:ft^tc 0 m>n.&Wi*%k7LtL? Ji>%: , Immun-Blot PVDF 

25 Membrane ( Bio-Rad Laboratories . Inc. ) t t h Xcell Surelock™ 
(Invitrogen) y NuPAGE Transfer Buffer (Invitrogen) &JBV^T 
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— #C#t#K:te Anti-HERG (Alomone Labs) £, — ^feifls^fi Anti Rabbit IgG 
HRP-Hnked Antibody (Cell Signaling Technology, Inc.) SrJHV^fc. — tyii&W- 
t ~1ktfiifcB.Jfc&iZte. 0.1 % Tween20/PBS (CT PVDF Membrane £>gfc 
$££r?To;fc 0 ^-^tffctD^tBl-te, ECL detection kit (Amersham Biosciences 
5 Corp.) SrJ^fdo 

^OJg*,- normal CHC-Kl" JNBISKltt hERG ? l£*BMS-f3#^ft$J 
150kD 0^yKi4^<tffl^^^ofc (015, ^1). y ^^rc 

.^^ 3 ^jfe-e. hERG 3tfi*Sr*AU»StCfc*lja<* M3 ffl&lCtt. 
hERG *Zs/<?V>*ls K^tftWStbfc (11115, V— >-2) Q -^tUc^j-LT, U 
10 hn £^/W*-T? hERG atte^fc&A LfctoflSttcfcttW hERG 
/<*}0M*tti3*u;fc: (015, W-^3) 0 

[^#12 0] ^g«i'»f . *7y Y^vJ-Jr^^Zfi/KTJxK&Z hERG ft 

15 P^7i^^3 >-fe-t?hERGit^^^AU^c«* (HJfe^Jl 6).*5itJKU 
ho t>^/l^^hERGitfc^&#ALfcM (Hife^Jl 3) *3£t^fflJl&l* (HJfe 
091 4) £fflV^*Tofc 0 hERG^^W&^jRlljl&S: F75^#7 7^ = "Ci^atb 
fc 0 ig^bfc^, EDTA £r*a"tp PBSO^^^^V^T F75 J##:7 7* = fePJa 5 
U an£ft*& (1.0-1.5 X 106 cell/ml) tefc 5 J: 5 PBS L- 

20 tc 0 %:<Dmmmmm,% IonWorks HT™ is* T A OMJB y if w*- ^ Ufc„ 
hERG m^S'J^^^JWi ITU, m%m^^— Y (PatchPlate™, Molecular 
Devices Corp.) * PBS Sr^U ^(-Wlilr^L, 

d-x y iXVB £<atf^^(KCl 140mM,MgCl 2 ImM, EGTA ImM, HEPES 20mM, 
25 pH7.25-7.3) &SH«U #7L^° V ^£l2/&£^7t„ fflttttS 

&frvtcmnGLmmmz& i Q mBfotentiL&fc&^z.. hERG mm&mmisit. 

hER'G««E'SrlB»U/t 0 
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hERG mm$s ffifi:£-80mV h+20mV — 1 i^T-50mV ^ 1 

itzitm&z&tco hERG «sk •50mVfcmitL&m^tcmizm^£ti 

ZjzmntitOK'-tmZm^tCo V #7*. Pis a :/&ThERG Sa^SrSALfc 
j^/IS**5J;T>^ h ci tJ/^/v^-e hERG itfc^-Sr^A b7i£ffl«fc/^ blE^c £ ^bfc 
5 hERGm^W^SriU 1 6 jo £t*Sl {C^fo 

y jjf7x>5'^3 >-fe-ehERG5t'S^$r^AU^S:bfc^BJ3at* (UMl 6) O 
hBRQ«SE^* (SI, IH 1 6 (DA) iH, V b * /W* SrffiV^T hERG it 

e^**Au#scufcjiwia (H»ji3) (ti, mi 6^ 

Bh SfcJNMSIfc dbfeftll 4) ©«^#*Jtt3)i #3&>ofc (Si, Ell 6 

10 <7).C) 0 

Si 



A 



Amplitude (nA) 


0-0.2 


0.2-0.4 


0.4-0.6 


0.6-0.8 


OlS-I.O 


1.0-1.2 


1.2-1.4 


1.4-1.6 


1.6-1.8 


1.8-2.0 


2.0-2.2 


2.2-2.4 


>2.4 


SUM 


number 


240 


21 


1 


1 


0 


1 


0 


0 


0 


0 


•0 


0 


0 


264 


ratio (%) 


90.9 


8.0 


0.4 


0.4 


0.0 


0.4 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


100.0 


B 






Amplitude (nA) 


0-0.2 


0.2-0.4 


0.4-0.6 


0.6-0.8 


0.8-1.0 


1.0-1.2 


1.2-1.4 


1.4-1.6 


1.6-1.8 


1.8-2,0 


2.0-Z2 


2.2-2.4 


>2.4 


SUM 


number 


12 


61 


66 


48 


28 


15 


16 


9 


6 


5 


1 


0 


1 


268 


ratio (%) 


4.5 


22.8 


24.6 


17.9 


10.4 


5.6 


6.0 


3.4 


Z2 


1.8 


0.4 


0.0 


0.4 


100.0 


C 






Amplitude (nA) 


0-0.2 


0.2-0.4 


0.4-0.6 


0.6-0.8 


0.8-1.0 


1.0-1.2 


1.2-1.4 


1.4-1.6 


1.6-1.8 


1.8-2.0 


2.0-2.2 


2.2-2.4 


>2.4 


SUM 


number 


17 


19 


27 


34 


53 


48 


45 


26 


25 


16 


7 


6 


5 


328 


ratio (%) 


5.2 


5.8 


8.2 


10;4 


16.2 


14.6 


13.7 


7.9 


7.6 


4.9 


2.1 


1.8 


1.5 


100.0 



• Si fc&V^T, Ate, y*7x^^/ 3 l/mizk <9 hERG iife^^A LfciM 
15 B tel^ hn VJ;v*\z.& 9 hERG itte^^A bfc*«, Cltuhv}^ ;^ 

*\z. £ «9 hERG mfc^zmx i,tcmmm<D hERG mm&tt%mt>-fo 

ZbK, <k&W<D hERG £r, £ «9 MMt5 ti&tz.* y V 

^litSrtS/tU # hERG 3§gUfflJ3&<£> hERG mm^\,^XM%f Lfc 0 *> y 

ymtvxte, i) +20mv \z.^m^t^(ommmz.n^-^mmm,(o\f- 

20 ?m.<Dittf 0.8*^, 2) is— /l>t&#L& 30MQ*?S<Z> 2 ^ g SriS^U, ^tb^<^ 
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hERG*eiE#:fiJ (^2, 017©A) iH, I' h n *>OW* £J1V^T hERG 3t 
fc^&^AUti&LfcM (HJ£#!J13) OtM*it^l < 0*2, 117© 

5 bk ■zfrmmm iMMmi 4) to«$fc#^teBJib*>K:*#a>ofc "(*2, 017 

D) 0 l^>^?-f /W*&fflWT hERG at^&fcAUSri: LfciMl* (JH 

10 V\5C1 fc£!c9fcl>-rv>fc (£2, HI1 7(DE) 0 

^2 



A 



Amplitude(nA) 


0-0.2 


0.2-0.4 


0.4-0.6 


0.6-0.8 


0.8-1.0 


1.0-1.2 


1.2-1.4 


1.4-1.6 


1.6-1.8 


1.8-20 


2.0-2.2 


2.2-24 


>2.4 


SUM 


• number 


8 


19 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


29 


ratio (%) 


27.6 


65.5 


3.4 


0.0 


0.0 


3.4 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


100.0 


B 








Amplitude (nA) 


0-0.2 


0.2-0.4 


0.4-0.6 


0.6-0.8 


0.8-1.0 


1.0-1.2 


1.2-1.4 


1.4-1.6 


1.6-1.8 


1.8-2.0 


2.0-2.2 


22-24 


>24 


SUM 


number 


11 


60 


65 


46 


28 


15 


16 


9 


7 


4 


1 


0 


1 


263 


ratio (%) 


4.2 


22.8 


24.7 


17.5 


10.6 


5.7 


6.1 


a4 


27 


1.5 


0.4 


0.0 


0.4 


100.0 


C 














AmpIitude(nA) 


0-0.2 


0.2-0.4 


0.4-0.6 


0.6-0.8 


0.8-1.0 


1.0-1.2 


12-1:4 


1.4-1.6 


1.6-1.8 


1.8-20 


2.0-22 


22-24 


>2.4 


SUM 


number 


1 


14 


38 


62 


59 


39 


33 


20 


18 


8 


5 


2 


3 


302 


ratio (%) 


0.3 


4.6 


126 


20.5 


19.5 


12.9 


10.9 


6.6 


6.0 


2.6 


1.7 


0.7 


1.0 


100.0 


D 












0-0.2 


0.2-0.4 


0.4-0.6 


0.6-0.6 


0.8-1.0 


1.0-1.2 


1.2-1.4 


1.4-1.6 


1.6-1.8 


1.8-2.0 


2.0-22 


22-24 


>2.4 


SUM 


number 


2 


32 


55 


81 


66 


37 


18 


20 


17 


4 


3 


3 


5 


343 


ratio (%) 


0.6 


9.3 


16.0 


23.6 


19.2 


10.8 


5.2 


5.8 


5.0 


1.2 


0.9 


0.9 


1.5 


100.0 


E 
















Amplitude(nA) 


0-0.2 


0.2-0.4 


0.4-0.6 


0.6-0.8 


0.8-1.0 


1.0-1.2 


12-1.4 


1.4-1.6 


1.6-1.8 


1.8-2.0 


20-22 


22-24 


>2.4 


SUM 


number 


0 


19 


55 


67 


49 


38 


19 


7 


13 


2 


1 


3 


0 


271 


raUo (%) 


0.0 


7.0 


20.3 


24.7 


18.1 


13.3 


7.0 


2.6 


4.8 


0.7 


0.4 


1.1 


0.0 


100.0 



15 ^2^*5V>T>A« > y tfy=^? v-a ismz-k K) hERGatfc^£3||AUfcM 
B li V h n t^^x^X V hERGat^Sr^AUfc^fl^ Cfti-hD^^ 
Xit£<9 hERG fete+ZMAVfrmmm. D teU ho fr^WMHJ: «9 hERG 36 
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hERG it^^r^A bfc#0»|c<D hERG m^^^^^fo 

5 hERG^-r^PlW?£14tf>Wffi 

vi ^^^.^^3 V)feT'hERG5t^^^ALfciBJ3a^ (|IJ£#>J 1 6 ) ^itfl^. 
bn ?-r^*T* hERG it^£^AbfcM#: (mMmi4) lriV^T^fofc 0 
hERG miffed 5ttell«iJ 2 0 i:!^^^fTo>c 0 £fc, £7ctegE£Plfc 
^«JW hERG^^;W^1-£Pl^te, ^{b^^0tu^lB^$tt7c:*« 
10 m^f-^litSr 100%<t bfc£:£tf), #if Ottif ^r^P Ufcf <Z)*It 

#i^J(7?wms«s 7^r$y-. a% E-4031, y;^y k>\ ^^A-a* 

0.016, 0.048, 0.014, 0.041, 0.123, 0.37, 1.11, 3.33 /iM, ^-v^S 0.048, 0.014, 
15 0.041,0.123,0.37, 1.11,3.33, 10/iMi bfc 0 ^ fc, ^Jf^^J 4 #WfM3 $ 

^C^, y ^7x^v^3 ^fe-ChERGit^T-^^AUfclfflii^T-fi, j£i£(D 
^ h^^bTWctf*, H>p e^/l^T" hERGitfc^£2#Abfc£ffl 
J&tfc-ete, £Tc^-*&&#T*#, £-|j£3!]<£> IC50 46 (0.083, 0.044. 0.536, 
0.720, 0.385/zM) t^feSit^ffl^fc (HI 1 8')o 

20 

IMMM 2 2 ] FLIPR Membrane Potential Assay Kit Srffl V^fcMff;te:^'^fcO^|lJ 

lx h n ^^/v^-ehERG31^?r^Abfc:^l^ (^^!j 1 4 ) SrJ^TfTo 
fc 0 FLIPR Membrane Potential Assay Kit (Molecular Devices), 

25 FDSS6000 h=-? M±) £JEWc 0 hERG ^;^/i'3§^jBJ&£r, $J^~ 

0 U t Biocoat Poly-D-Lysine 384-WeU Black/Clear Plate ( BECKTON 
DICKINSON) tefS^fc. IMlfo&Wite 1-2 X 10* cells/ml (D^^mW: b, 1?~ 
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/l^ tz. <9 25 ill b U7c 0 FLIPR Membrane Potential Assay Kit (75 Component A 
ZmfemMffim (l30mMNaCi, 5mMKCl, lmMMgCl 2 , ImM CaCl 2 , 24mM 
Glucose, lOmMHEPES, (ftfc pH 7.25)) tdSgflfU 1 9 t) 25 n 1 

#0*1 ComponentA SrjfedPUtA^ISl 1 B#Pffl^, FDSS6000 &JEl^TJ^ffi#:^ 

5 -fb^ay^trfi i ofc 0 sij^:^ni/7^« > ^^^pt&^ i6ia % afcbp«»i: 50 ®; 
6fmtvtc 0 aigiiiia-effofc. hERGPi^ttte, tt*Mfe«»an« 5 #iw 

■eaE^bbfc^Mftja^fcJlcabfco ittMIi Lt, E4031, Dofetillide 
10 ^3t»ftoaE^b^««**tfc. hERG Ra#?WT?*-B E4031 ' *3 «t tj? 

3] ^/N°5/f^7y^J;5 hERG m^^fS^ 
15 ^AW/^f^ 7^SluJ:5 hERG m^^fE^f*, #3§BH© hERG 38^#l 
J&&^V>TfTofc 0 "*fc, hERG m^^^^Sr^^C [Zhou, Z et-al, Biophysical 
Journal, 74, 230-241 (1998)] l:##t£lT© £ 5 fcff ofc D 

sKy !) s^&a—^-r ^^X.tz.^y^u— V ±.\z.Mm*m% , 2~4 0 fflttH 

b7t 0 ^B#^^BJia^^V>7t^7^^ e l/- b^m»J^ffi^^^l*lbfc 0 hERG 
20 m*5?Ete, *-;kt/W^yf^7yyfe©liti^tTiiUfc 0 hERGm^fE 
IE ^ffi LTft, ^J3S>M§}5fS*§#l (NaC1137mM, KC1 4 mM, MgCl 2 

ImM, CaCl2l.8mM> glucose 10 mM, HEPES 10 mM pH7.4) idXTfmmfo 
mW (KCl 130 mM, MgCl 2 1 mM, Mg-ATP 5 mM, EGTA 5 mM, HEPES 10 mM, 
P.H7.2) £/8Wc 0 hERG nffi<Dmj£\Ztenffimi®^W:<Axon Instruments)^ 
25 V\ mm<D^m&£TfMtirfctepCLAMP yy h ?rcT(Axon Instruments)^ 
fflbfc 0 hERGm^fi, m^^-80mV^b+20mV— 5fJ>RU ^bT-50mV^-4 
®mmk£*£> ro«fl[^bSr 20 ®fflm'?mifoKl§-z_nftVtc 0 hERG 
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mffi<D*:% -50mv ten>tiL&mvtcmfc®.&z ti 5*M©k-^i^ 

5 ^pj^i o . mmm^mmxo hERG ^^M&#t-£o*< gij^^^^ui- 

mm ^mte'Mmiztt hERG m^^im^^<^x^m,^^t^^ t^x 
mmz&tf%mftmi'm*ft?±xmhm®temifom&m&L-tz>z t z^mt v 

Tl^o £7c, hERG ^^/l^gM&^fcrte hERG ^^*)V$mM 

mmmte. ssbm^wk: hERG ^^^^z^-tz r ^ as-rt § o 
15 ia^'j^^ y — b 

IE?IJ#-*§-3 : ■7 B 7-r-^ — 
IS?iJ#^-4 : ^^-Y^- 

20 . IB?iJ#-*§-7 : ^7^-7- 

IB?iJ#-?§-8 :/7^v- 

IS?iJ## 9 : oligo DNA 

Ifi?iJ#-S§- 1 0 : oligo DNA 

IS?!I##1 1 :V 7 ^- 
25 IE?IJ#-S§-1 2 : Zfy^^r — 
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n # <o m, m 

fc£ 9$J5t£;ft5 hERGm^* s O. 6nA ^JiO^-t^^^^mi-aC b& 
5 -C*^<5M^xhERGjt^* s ^A$tbfcM^:ft:©4 0 %RJb<g"ti\ hERG 

2 . hERG Jt^^A^-r /l^*^ § ^<DT'fc^lt*3j 1 IB^(D^ 

10 . T*fc5ff*gi2fBi»o<DM^H 0 

4. hERG mU<DM8&£Lfc<D ¥-%3&0. 3 nA £l±X*& 511^:^ 1 A» b 3 <£>V>T 

131 J; hERG 1 • OnA^JLO hERG ^^A-£3i§5l1~5 

15 :a s tts»a 

6. hERGat^^^A^^-r^^^^'j? — \z.£Z> t^"efe5fS^5|B^<^^ 
20 8. S^/W^^ — Sr^T hERG - £ ^Wt^i - ^ 

25 io. £ >r a* a* u h p ^^r/v^^<^^— Tfesis^^siB^^^feo 
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10 , 5fS*3®l 4|5m^^feo 

1 6 . 1 a»6> 4 ©V^f *LJ&>1 ^»£|B#©faJte£H*fcttJ*3ft3jl 5 7 © 

15 ' St»*33t 1 6|B^©^fe 0 

18. g»*3g8^bi l ov>-ftt^i^wfa<ft<o*'«tetJ: £ yft$k£tit£%®$&Mm 
20 5S»*^1 8|BSft'©^&o - . 
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SEQUENCE LISTING 

<110> Eisai Co. , Ltd. 

<120> hERG channel-expressing cell 

<130> P03-0162PCT 

<150> JP 2003-387255 

<151> 2003-11-17 

<160> 13 

<170> Patentln version 3. 3 

<210> 1 

<211> 4070 

<212> DNA 

<213> Homo Sapiens. 



<220> 

<221> CDS 

<222> (184). . (3660) 
<400> 1 

acgcggcctg ctcaggcctc. cagcggccgg tcggagggga ggcgggaggc gagcgaggac 60 

ccgcgcccgc agtccagtct gtgcgcgccc gtgctcgctt ggcgcggtgc gggaccagcg 120 

ccggccaccc gaagcctagt gcgtcgccgg gtgggtgggc ccgcccggcg ccatgggctc 180 

agg atg ccg gtg egg' agg ggc cac gtc gcg ccg cag aac acc ttc ctg 228 
Met Pro Val Arg Arg Gly His Val Ala Pro Gin Asn Thr Phe Leu 
15 10 15 

gac acc ate ate cgc aag ttt gag ggc cag age cgt aag ttc ate ate 276 
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Asp Thr He He Arg Lys Phe Glu Gly Gin Ser Arg Lys rt\e lie lie 

20 25 30 

gcc aac get egg gtg gag aac tgc gee gtc ate tac tgc aac gac ggc 324 

Ala Asn Ala Arg Val Glu Asn Cys Ala Val He Tyr Cys Asn Asp Gly 

35 40 ' 45 

ttc tgc gag ctg tgc ggc tac teg egg gcc gag gtg atg cag cga ccc 372 

Phe Cys Glu Leu Cys Gly Tyr Ser Arg Ala Glu Val Met Gin Arg Pro 
50 55 60 

tgc acc tgc gac ttc ctg cac ggg ccg cgc acg cag cgc cgc get gcc 420 

Cys thr Cys Asp Phe Leu His Gly Pro Arg Thr Gin Arg Arg Ala Ala 
65 70 75 

gcg cag ate gcg cag gca ctg ctg ggc gcc gag gag cgc aaa gtg gaa 468 

Ala Gin He Ala Gin Ala Leu Leu Gly Ala Glu Glu Arg Lys Val Glu 

80 85 90 95 

ate gcc ttc tac egg aaa gat ggg age tgc ttc eta tgt ctg gtg gat 516 

He Ala Phe Tyr Arg Lys Asp Gly Ser Cys Phe Leu Cys Leu Val Asp 

100 105 110 

gtg gtg ccc gtg aag aac gag gat ggg get gtc ate atg ttc ate etc 564 

Val Val Pro Val Lys Asn Glu Asp Gly Ala Val Hp Met Phe lie Leu 

115 120 125 

aat ttc gag gtg gtg atg gag aag gac atg gtg ggg tec ccg get cat 612 

Asn Phe Glu Val Val Met Glu Lys Asp Met Val Gly Ser Pro Ala His 
130 135 140 



gac acc aac cac egg ggc ccc ccc acc age tgg ctg gcc cca ggc cgc 660 
Asp Thr Asn His Arg Gly Pro Pro Thr Ser Trp Leu Ala Pro Gly Arg 
145 150 155 

gcc aag acc ttc cgc ctg aag ctg ccc gcg ctg ctg gcg ctg acg gcc 708 
Ala Lys Thr Phe Arg Leu Lys Leu Pro Ala Leu Leu Ala Leu Thr Ala 
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160 165 170 175 

egg gag teg teg gtg egg teg ggc ggc gcg ggc ggc gcg ggc gee ccg 756 

Arg Glu Ser Ser Val Arg Ser Gly Gly Ala Gly Gly Ala Gly Ala Pro 

180 185 190 

ggg gee gtg gtg gtg gac gtg gac ctg acg ccc gcg gca ccc age age 804 

Gly Ala Val Val Val Asp Val Asp Leu Thr Pro Ala Ala Pro Ser Ser 

195 200 205 

gag teg ctg gee ctg gac gaa gtg aca gee atg gac aac cac gtg gca 852 

Glu Ser Leu Ala-Leu Asp Glu Val Thr Ala Met Asp Asn His Val Ala 

210 215 220 

ggg etc ggg ccc gcg gag gag egg cgt gcg ctg gtg ggt ccc ggc tct 900 

Gly Leu Gly Pro Ala Glu Glu Arg Arg Ala Leu Val Gly Pro Gly Ser 

225 230 235 

ccg ccc cgc age gcg ccc ggc cag etc cca teg ccc egg gcg cac age 948 

Pro Pro Arg Ser Ala Pro Gly Gin Leu Pro Ser Pro Arg Ala His Ser 

240 245 250 255 



etc aac ccc gac gee teg ggc tec age tgc age ctg gee egg acg cgc 996 

Leu Asn Pro Asp Ala Ser Gly Ser Ser Cys Ser Leu Ala Arg Thr Arg 
260 265 270 

tec cga gaa age tgc gec age gtg cgc cgc gee teg teg gec gac gac 1044 

Ser Arg Glu Ser Cys Ala Ser Val Arg Arg Ala Ser Ser Ala Asp Asp 
275 280 , 285 

ate gag gec atg cgc gee ggg gtg ctg ccc ccg cca ccg cgc cac gee 1092 

He Glu Ala Met Arg Ala Gly Val Leu Pro Pro Pro Pro Arg His Ala 

290 295 300 

age acc ggg gec atg cac cca ctg cgc age ggc ttg etc aac tec ace 1140 

Ser Thr Gly Ala Met His Pro Leu Arg Ser Gly Leu Leu Asn Ser Thr 
305 310 315 
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teg gac tec gac etc gtg cgc tac cgc ace att age aag att ccc caa 1188 
Ser Asp Ser Asp Leu Val Arg Tyr Arg Thr He Ser Lys He Pro Gin 
320 325 330 335 

ate acc etc aac ttt gtg gac etc aag ggc gac ccc ttc ttg get teg 1236' 
He Thr Leu Asn Phe Val Asp Leu Lys Gly Asp Pro Phe Leu Ala Ser 
340 345 350 

ccc acc agt gac cgt gag ate ata gca cct aag ata aag gag cga acc 1284 
Pro Thr Ser Asp Arg Glu He He Ala Pro Lys He Lys Glu Arg Thr 
355 360 365 

cac aat gtc act gag aag gtc acc cag gtc ctg tec ctg ggc gee gac 1332 
His Asn Val Thr Glu Lys Val Thr Gin Val Leu Ser Leu Gly Ala Asp 
370 375 380 



1380 



gtg ctg cct gag tac aag ctg cag gca ccg cgc ate cac cgc tgg acc 
Val Leu Pro Glu Tyr Lys Leu Gin Ala Pro Arg He His Arg Trp Thr 
385 390 395 



ate ctg cat tac age ccc ttc aag gee gtg tgg gac tgg etc ate ctg 1428 
He Leu His Tyr Ser Pro Phe Lys Ala Val Trp Asp Trp Leu He Leu 
400 405 410 415 

ctg ctg gtc ate tac acg get gtc ttc aca ccc tac teg get gee ttc 1476 
Leu Leu Val He Tyr Thr Ala Val Phe Thr Pro Tyr Ser Ala Ala Phe 
420 425 430 

ctg ctg aag gag acg gaa gaa ggc ccg cct get acc gag tgt ggc tac 1524 
Leu Leu Lys Glu Thr Glu Glu Gly Pro Pro Ala Thr Glu Cys Gly Tyr 
435 440 445 

gee tgc cag ccg ctg get gtg gtg gac etc ate gtg gac ate atg ttc 1572 
Ala Cys Gin Pro Leu Ala Val Val Asp Leu He Val Asp He Met Phe 
450 455 460 
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att gtg gac ate etc ate aac ttc cgc ace ace tac gtc aat gec aac ibZO 
He Val Asp He Leu He Asn Phe Arg Thr Thr Tyr Val Asn Ala Asn 
465 470 475 

gag gag gtg gtc age cac ccc ggc cgc ate gee gtc cac tac ttc aag 1668 
Glu Glu Val Val Ser His Pro Gly Arg He Ala Val His Tyr Phe Lys 
480 485 490 495 

ggc tgg ttc etc ate gac atg gtg gee gee ate ccc ttc gac ctg etc 1716 
Gly Trp Phe Leu He Asp Met Val Ala Ala lie Pro Phe Asp Leu Leu 
500 505 510 

ate' ttc ggc tct ggc tct gag gag ctg ate ggg ctg ctg aag act gcg 1764 
He Phe Gly Ser Gly Ser Glu Glu Leu He Gly Leu Leu Lys Thr Ala 
515 520 525 

egg ctg ctg egg ctg gtg cgc gtg gcg egg aag ctg gat cgc tac tea 1812 
Arg Leu* Leu Arg Leu Val Arg Val Ala Arg Lys Leu Asp Arg Tyr Ser 
530 535 540 



gag tac ggc gcg gec gtg ctg ttc ttg 
Glu Tyr Gly Ala Ala Val Leu Phe Leu 
545 550 

ate gcg cac tgg eta gec tgc ate tgg 
He Ala His Trp Leu Ala Cys He Trp 
560 5.65 

cag cca cac atg gac tea cgc ate ggc 
Gin Pro His Met Asp Ser Arg He Gly 
580 

cag ata ggc aaa ccc tac aac age age 
Gin He Gly Lys Pro Tyr Asn Ser Ser 
595 600 

aag gac aag tat gtg acg gcg etc tac 



etc atg tgc ace ttt gcg etc 1860 
Leu Met Cys Thr Phe Ala Leu 
555 

tac gee at.c ggc aac atg gag 1908 
Tyr Ala He Gly Asn Met Glu 
570 575 

tgg ctg cac aac ctg ggc gac 1956 
Trp Leu His Asn Leu Gly Asp 
585 590 

ggc ctg ggc ggc ccc tec ate 2004 
Gly Leu Gly Gly Pro Ser He 
605 

ttc acc ttc age age etc acc 2052 
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Lys Asp Lys Tyr Val Thr Ala Leu Tyr Phe Thr Phe Ser Ser Leu Thr 

610 615 620 

agt gtg ggc ttc ggc aac gtc tct ccc aac acc aac tea gag aag ate 2100 

Ser Val Gly Phe Gly Asn Val Ser Pro Asn Thr Asn Ser Glu Lys lie 

625 630 635 

ttc tec ate tgc gtc atg etc att ggc tec etc atg tat get age ate 2148 

Phe Ser He Cys Val Met Leu He Gly Ser Leu Met Tyr Ala Ser He 

640 645 650 655 

ttc ggc aac gtg teg gee ate ate cag egg ctg tac teg ggc aca gee 2196 

Phe Gly Asn Val Ser Ala He He Gin Arg Leu Tyr Ser Gly Thr Ala 

660 * 665 670 

cgc tac cac aca cag atg ctg egg gtg egg gag ttc ate cgc ttc cac 2244 

Arg Tyr His Thr Gin Met Leu Arg Val Arg Glu Phe He Arg Phe His 

675 680 685 

cag ate ccc aat ccc ctg cgc cag cgc etc gag gag tac ttc cag cac 2292 

Gin He Pro Asn Pro Leu Arg Gin Arg Leu Glu Glu Tyr Phe Gin His 

690 695 700 

gee tgg tec tac acc aac ggc ate gac atg aac gcg gtg ctg aag ggc 2340 

Ala Trp Ser Tyr Thr Asn Gly He Asp Met Asn Als Val Leu Lys Gly 

705 710 715 

ttc cct gag tgc ctg cag get gac ate tgc ctg cac ctg aac cgc tea 2388 

Phe Pro Glu Cys Leu Gin Ala Asp He Cys Leu His Leu Asn Arg Ser 

720 725 730 735 

ctg ctg cag cac tgc aaa ccc ttc cga ggg gee acc aag ggc tgc ctt 2436 

Leu Leu Gin His Cys Lys Pro Phe Arg Gly Ala Thr Lys Gly Cys Leu 

740 745 750 

egg- gec ctg gee atg aag ttc aag acc aca cat gca ccg cca ggg gac 2484 

Arg Ala Leu Ala Met Lys Phe Lys Thr Thr His Ala Pro Pro Gly Asp 
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aca ctg gtg cat get ggg gac ctg etc acc gec ctg tac ttc ate tec 2532 
Thr Leu Val His Ala Gly Asp Leu Leu Thr Ala Leu Tyr Phe He Ser 
770 775 780 

egg ggc tec ate gag ate ctg egg ggc gac gtc gtc gtg gec ate ctg 2580 
Arg Gl.y Ser He Glu He Leu Arg Gly Asp Val Val Val Ala He Leu 
785 790 795 

ggg aag aat gac ate ttt ggg gag cct ctg aac ctg tat gca agg cct 2628 
Gly Lys Asn Asp He Phe Gly Glu Pro Leu Asn Leu Tyr Ala Arg Pro. 
800 805 810 815 

ggc aag teg aac ggg gat gtg egg gee etc acc tac tgt gac eta cac 2676 
Gly Lys Ser Asn Gly Asp Val Arg Ala Leu Thr Tyr Cys Asp Leu His 
820 825 830 

aag ate cat egg gac gac ctg ctg gag gtg ctg gac atg tac cct gag 2724 
Lys He His Arg Asp Asp Leu Leu Glu Val Leu Asp Met Tyr Pro Glu 
835 . 840 845 

ttc tec gac cac ttc tgg tec age ctg gag ate acc ttc aac ctg cga 2772 
Phe Ser Asp His Phe Trp Ser Ser Leu Glu lie Thr Phe Asn Leu Arg 
850 . 855 860 

gat acc aac atg ate ccg ggc tec ccc ggc agt acg gag tta gag ggt 2820 
Asp Thr Asn Met He Pro Gly Ser Pro Gly Ser Thr Glu Leu Glu Gly 
865 870 875 



ggc ttc agt egg caa cge aag cgc aag ttg tec ttc cgc agg cgc acg 2868 

Gly Phe Ser Arg Gin Arg Lys Arg Lys Leu Ser Phe Arg Arg Arg Thr 

880 885 890 895 

gac aag gac acg gag cag cca ggg gag gtg teg gee ttg ggg ccg ggc 2916 

Asp Lys Asp Thr Glu Gin Pro Gly Glu Val Ser Ala Leu Gly Pro Gly 
900 905 910 
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egg gcg ggg gca ggg ccg agt age egg ggc egg ccg ggg ggg ccg tgg 2964 
Arg Ala Gly Ala Gly Pro Ser Ser Arg Gly Arg Pro Gly Gly Pro Trp 
915 920 925 

ggg gag age ccg tec agt ggc ccc tec age cct gag age agt gag gat 3012 
Gly Glu Ser Pro Ser Ser Gly Pro Ser Ser Pro Glu Ser Ser Glu Asp 
930 935 940 

gag ggc cca ggc cgc age tec age ccc etc cgc ctg gtg ccc ttc tec 3060 
Glu Gly Pro Gly Arg Ser Ser Ser Pro Leu Arg Leu Val Pro Phe Ser 
945 950 955 

age ccc agg ccc ccc gga gag ccg ccg ggt ggg gag ccc ctg atg gag 3108 
Ser Pro Arg Pro Pro Gly Glu Pro Pro Gly Gly Glu Pro Leu Met Glu 
960 965 970 975 

gac tgc gag aag age age gac act tgc aac ccc ctg tea ggc gec ttc 3156 
Asp Cys Glu Lys Ser Ser Asp Thr Cys Asn Pro Leu Ser Gly Ala Phe 
980 985 990 

tea gga gtg tec aac att ttc age ttc tgg ggg gac agt egg ggc cgc 3204 
Ser Gly Val Ser Asn He Phe Ser Phe Trp Gly Asp Ser Arg Gly Arg 
995 1000 1005 

cag tac cag gag etc cct cga tgc ccc gec ccc ace ccc age etc 3249 
Gin Tyr Gin Glu Leu Pro Arg Cys Pro Ala Pro Thr Pro Ser Leu 
1010 1015 1020 

etc aac ate ccc etc tec age ccg ggt egg egg ccc egg ggc gac 3294 
Leu Asn He Pro Leu Ser Ser Pro Gly Arg Arg Pro Arg Gly Asp 
1025 1030 1035 

gtg gag age agg ctg gat gee etc cag cgc cag etc aac agg ctg 3339 
Val Glu Ser Arg Leu Asp Ala Leu Gin Arg Gin Leu Asn Arg Leu 
1040 1045 1050 . 
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gag acc egg ctg agt gca gac atg gec act gtc ctg cag ctg eta 3384 
Glu Thr Arg Leu Ser Ala Asp Met Ala Thr Val Leu Gin Leu Leu 
1055 1060. 1065 

cag agg cag atg acg ctg gtc ccg ccc gec tac agt get gtg acc 3429 
Gin Arg Gin Met Thr Leu Val Pro Pro Ala Tyr Ser Ala Val Thr 
1070 1075 1080 

acc ccg ggg cct ggc ccc act tec aca tec ccg ctg ttg ccc gtc 3474 
Thr Pro Gly Pro Gly Pro Thr Ser Thr Ser Pro Leu Leu Pro Val 
1085 1090 1095 

age ccc etc ccc acc etc acc ttg gac teg ctt tct cag gtt tec 3519 
Ser Pro Leu Pro Thr Leu Thr Leu Asp Ser Leu Ser Gin Val Ser 
1100 1105 1110 

cag ttc atg gcg tgt gag gag ctg ccc ccg ggg gec cca gag ctt * 3564 
Gin Phe Met Ala Cys Glu Glu Leu Pro Pro Gly Ala Pro Glu Leu 
1115 1120 1125 

ccc caa gaa ggc ccc aca cga cgc etc tec eta ccg ggc cag ctg 3609 
Pro Gin Glu Gly Pro Thr Arg Arg Leu Ser Leu Pro Gly Gin Leu 
1130 1135 1140 

ggg gec etc acc tec cag ccc ctg cac aga cac ggc teg gac ccg 3654 
Gly Ala Leu Thr Ser Gin Pro Leu His Arg His Gly Ser Asp Pro 
1145 1150 1155 

ggc agt tagtggggct gcccagtgtg gacacgtggc tcacccaggg ateaaggege 3710 
Gly Ser 



tgctgggccg ctccccttgg aggccctgct caggaggccc tgaccgtgga aggggagagg 3770 

aactcgaaag cacagctcct cccccagccc ttgggaccat cttctcctgc agtcccctgg 3830 

gccccagtga gaggggcagg ggcagggccg gcagtaggtg gggcctgtgg tccccccact 3890 
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gccctgaggg cattagctgg tctaactgcc cggaggcacc cggccctggg ccttaggcac 3950' 
ctcaaggact tttctgctat ttactgctct tattgttaag gataataatt aaggatcata 4010 
tgaataatta atgaagatgc tgatgactat gaataataaa taattatcct gaggagaaaa 4070' 



<210> 2 

<211> 1159 

<212> PRT 

<213> Homo Sapiens 

<400> 2 

Met Pro Val Afg Arg Gly His Val Ala Pro Gin Asn Thr Phe Leu Asp 
1.5 10 15 



Thr He He Arg Lys Phe Glu Gly Gin Ser Arg Lys Phe He He Ala 
20, 25 30 



Asn Ala Arg Val Glu Asn Cys Ala Val He Tyr Cys Asn Asp Gly Phe 

35 40 . 45 

* - • 

Cys Glu Leu Cys Gly Tyr Ser Arg Ala Glu Val Met Gin Arg Pro Cys 
50 55 60 



Thr Cys Asp Phe Leu His Gly Pro Arg Thr Gin Arg Arg Ala Ala Ala 
65 70 75 80 

Gin He Ala Glh Ala Leu Leu Gly Ala Glu Glu Arg Lys Val Glu He 
85 90 95 
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Ala Phe Tyr Arg Lys Asp Gly Ser' Cys Phe Leu Cys Leu Val Asp Val 
100 105 HO 



Val Pro Val Lys Asn Glu Asp Gly Ala Val He Met Phe He Leu Asn 
115 120 125 



Phe Glu Val Val Met Glu Lys Asp Met Val Gly Ser Pro Ala His Asp 
130 135 140 

Thr Asn His Arg Gly Pro Pro Thr Ser Trp Leu Ala Pro Gly Arg Ala 
145 150 155 160 



Lys Thr Phe Arg Leu Lys Leu Pro Ala Leu Leu Ala Leu Thr Ala Arg 
165 170 175 



Glu Ser Ser Val Arg Ser Gly Gly Ala Gly Gly Ala Gly Ala Pro Gly 
180 185 190 



Ala Val Val Val Asp Val Asp Leu Thr Pro Ala Ala Pro Ser Ser Glu 
195 200 205 



Ser Leu Ala Leu Asp Glu Val Thr Ala Met Asp Asn His Val Ala Gly 
210 215 220 



Leu Gly Pro Ala Glu Glu Arg Arg Ala Leu Val Gly Pro Gly Ser Pro 
225 230 235 240 
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Pro Arg Ser Ala Pro Gly Gin Leu Pro Ser Pro Arg Ala His Ser Leu 
245 250 255 



Asn Pro. Asp Ala Ser Gly Ser Ser Cys Ser Leu Ala Arg Thr Arg Ser 
260 265 270 



Arg Glu Ser Cys Ala Ser Val Arg Arg Ala TSer Ser Ala Asp Asp He 
275 280 285 



Glu Ala Met Arg Ala Gly Val Leu Pro Pro Pro Pro Arg His Ala Ser 
290 295 300 



Thr Gly Ala Met His Pro Leu Arg Ser Gly Leu Leu Asn Ser Thr Ser 
305 310 315 320 



Asp Ser Asp Leu Val Arg Tyr Arg Thr He Ser Lys He Pro Gin He 
325 330 335 



Thr Leu Asn Phe Val Asp Leu Lys Gly Asp Pro Phe Leu Ala Ser Pro 
340 345 350 



Thr Ser Asp Arg Glu He He Ala Pro Lys He Lys Glu Arg Thr His 
355 360 365 



Asn Val Thr Glu Lys Val Thr Gin Val Leu Ser Leu Gly Ala Asp Val 
370 375 380 
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Leu Pro Glu Tyr Lys Leu Gin Ala Pro Arg He His Arg Trp Thr He 
385 390 395 400 



Leu His Tyr Ser Pro Phe Lys Ala Val Trp Asp Trp Leu He Leu Leu 
405 410 415 



Leu Val He Tyr Thr Ala Val Phe Thr Pro Tyr Ser Ala Ala Phe Leu 
420 425 430 



Leu Lys Glu Thr Glu Glu Gly Pro Pro Ala Thr Glu Cys Gly Tyr Ala 
435 440 445 



Cys Gin Pro Leu Ala Val Val Asp Leu He Val Asp He Met Phe He 
450 455 460 



Val Asp He Leu He Asn Phe Arg Thr Thr Tyr Val Asn Ala Asn Glu 
465 470 475 480 



Glu Val Val Ser His Pro Gly Arg He Ala Val His Tyr Phe Lys Gly 
485 490 495 



Trp Phe Leu He Asp Met Val Ala Ala He Pro Phe Asp Leu Leu He 
500 505 510 



Phe Gly Ser Gly Ser Glu Glu Leu He Gly Leu Leu Lys Thr Ala Arg 
515 520 525 



Leu Leu Arg Leu Val Arg Val Ala Arg Lys Leu Asp Arg Tyr Ser Glu 
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530 535 540 



Tyr Gly Ala Ala Val Leu Phe Leu Leu Met Cys Thr Phe Ala Leu He 
545 550 555 560 



Ala His Trp Leu Ala Cys He Trp Tyr Ala He Gly Asn Met Glu Gin 
565 570 575 



Pro His Met Asp Ser Arg He Gly Trp Leu His Asn Leu Gly Asp Gin 
580 585 590 

He Gly Lys Pro Tyr Asn Ser Ser Gly Leu Gly Gly Pro Ser He Lys 
595 600 605 



Asp Lys Tyr Val Thr Ala Leu Tyr 
610 615 



Val Gly Phe Gly Asn Val Ser Pro 
625 630 



Ser He Cys Val Met Leu He Gly 
645 



Phe Thr Phe Ser Ser Leu Thr Ser 
620 



Asn Thr Asn Ser Glu Lys He Phe 
635 640 



Ser Leu Met Tyr Ala Ser He Phe 
650 655 



Gly Asn Val Ser Ala He He Gin Arg Leu Tyr Ser Gly Thr Ala Arg 
660 665 670 



Tyr His Thr Gin Met Leu Arg Val Arg Glu Phe He Arg Phe His Gin 
675 680 685 
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He Pro Asn Pro Leu Arg Gin Arg Leu Glu Glu Tyr Phe Gin His Ala 
690 695 700 



Trp Ser Tyr Thr Asn Gly He Asp Met Asn Ala Val Leu Lys Gly Phe 
705 710 " 715 720 



Pro Glu Cys Leu Gin Ala Asp He Cys Leu His Leu Asn Arg Ser Leu 
725 730 735 



Leu Gin His Cys Lys Pro Phe Arg Gly Ala Thr Lys Gly Cys Leu Arg 
740 745 750 



Ala Leu Ala Met Lys Phe Lys Thr Thr His Ala Pro Pro Gly Asp Thr 
755 760 765 



Leu Val His Ala Gly Asp Leu Leu Thr Ala Leu Tyr Phe He Ser Arg 
770 775 780 



Gly Ser He Glu He Leu Arg Gly Asp Val Val Val Ala He Leu Gly 
785 790 795 800 



Lys Asn Asp He Phe. Gly Glu Pro Leu Asn Leu Tyr Ala Arg Pro Gly 
805 810 815 



Lys Ser Asn Gly Asp Val Arg Ala Leu Thr Tyr Cys Asp Leu His Lys 
820 825 830 
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lie His Arg Asp Asp Leu Leu Glu Val Leu Asp Met Tyr Pro Glu Phe 
- 835 840 845 



Ser Asp His Phe Trp Ser Ser Leu Glu He Thr Phe Asn Leu Arg Asp 
850 . 855 860 



Thr Asn Met He Pro Gly Ser Pro Gly Ser Thr Glu Leu Glu Gly Gly 
865 870 875 880 



Phe Ser Arg Gin Arg Lys Arg Lys Leu Ser Phe Arg Arg Arg Thr Asp 
885 . 890 895 



Lys Asp Thr Glu Gin Pro Gly Glu Val Ser Ala Leu Gly Pro Gly Arg 
900 905 910 



Ala Gly Ala Gly Pro Ser Ser Arg Gly Arg Pro Gly Gly Pro Trp Gly 
915 920 925 



Glu Ser Pro Ser Ser Gly Pro Ser Ser Pro Glu Ser Ser Glu Asp Glu 
930 935 940 



Gly Pro Gly Arg Ser Ser Ser Pro Leu Arg Leu Val Pro Phe Ser Ser 
945 950 955 960 



Pro Arg Pro Pro Gly Glu Pro Pro Gly Gly Glu Pro Leu Met Glu Asp 
965 970 975 
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Cys Glu Lys Ser Ser Asp Thr Cys Asn Pro Leu Ser Gly Aia Phe Ser 
980 985 990 



Gly Val Ser Asn He Phe Ser Phe Trp Gly Asp Ser Arg Gly Arg Gin 
995 1000 1005 

Tyr Gin Glu Leu Pro Arg Cys Pro Ala Pro Thr Pro Ser Leu Leu 
1010 1015 1020 



Asn He Pro Leu Ser Ser Pro Gly Arg Arg Pro Arg Gly Asp Val 
1025 1030 1035 



Glu Ser Arg Leu Asp Ala Leu Gin Arg Gin Leu Asn Arg Leu Glu 
1040 1045 1050 



Thr Arg Leu Ser Ala Asp Met Ala Thr Val Leu Gin Leu Leu Gin 
1055 1060 1065 



Arg Gin Met Thr Leu Val Pro Pro Ala Tyr Ser .Ala Val Thr Thr 
1070 1075 1080 

Pro Gly Pro Gly Pro Thr Ser Thr Ser Pro Leu Leu Pro Val Ser 
1085 1090 1095 



Pro Leu Pro Thr Leu Thr Leu Asp Ser Leu Ser Gin Val Ser Gin 
1100 1105 1110 



Phe Met Ala Cys Glu Glu Leu Pro Pro Gly Ala Pro Glu Leu Pro 
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1115 



1120 



1125 



Gin Glu Gly Pro Thr Arg Arg Leu Ser Leu Pro Gly Gin Leu Gly 
1130 1135 1140 



Ala Leu Thr Ser Gin Pro Leu His Arg His Gly Ser Asp Pro Gly 



1145 



1150 



1155 



Ser 



<210> 3 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 3 

aattggtacc atgggctcag gatgccggtg c 31 

<210> 4 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 4 ' 

gcttgtactc aggcagcacg t 21 
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<210> 5 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 
. <223> primer 



<400> 5 

ccaccagtga ccgtgagatc a 21 



<210> 6 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 

<223> primer 
<400> 6 

ttgcagtgct gcagcagtga g 21 



<210> 7 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 7 

atgctagcat cttcggcaac g 21 
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<210> 8 

<211> 31 

<212> DNA 

<213> Artificial 



<220> 

<223> primer 

<400> 8 

aattaagctt tttcgagttc ctctcccctt c 

<210> 9 

<211> 52 

<212> DNA 

<213> Artificial 



31 



<220> 

<223> oligo DNA 
<400> 9 

gatcccccgg gctgcaggaa ttcgatatcg ttaacgtcga cctcgagggt ac 52 



<210> 10 

<211> 44 

<212> DNA 

<213> Artificial 

<220> 

<223> oligo DNA 

<400> 10 

cctcgaggtc gacgttaacg atatcgaatt cctgcagccc gggg 44 
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<210> 11 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 11 

gtcgtcatcg atacaaatgg cagtattcat cc 32 

<210> 12 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 



<210> 13 
<211> 5020 
<212> DNA 

<213> Retroviral provirus 
<400> 13 

ctgcagcctg aatatgggcc aaacaggata tctgtggtaa gcagttcctg ccccggctca 60 
gggccaagaa cagatggaac agctgaatat gggccaaaca ggatatctgt ggtaagcagt 120 
tcctgccccg gctcagggcc aagaacagat ggtccccaga tgcggtccag ccctcagcag 180 



<400> 



12 



gtcgtcaagc ttccaaactg gatctctgct gtcc 



34 



tttctagaga accatcagat gtttccaggg tgccccaagg acctgaaatg accctgtgcc 240 

21/26 



WO 2005/047500 PCT/JP2004/0 17441 

ttatttgaac taaccaatca gttcgcttct cgcttctgtt cgcgcgcttc tgctccccga 300 

gctcaataaa agagcccaca acccctcact cggggcgcca gtcctccgat tgactgagtc 360 

gcccgggtac ccgtgtatcc aataaaccct cttgcagttg catccgactt gtggtctcgc 420 

tgttccttgg gagggtctcc tctgagtgat tgactacccg tcagcggggg tctttcattt 480 

gggggctcgt ccgggatcgg gagacccctg cccagggacc accgacccac caccgggagg 540 

taagctggcc agcaacttat ctgtgtctgt ccgattgtct agtgtctatg actgatttta 600 

tgcgcctgcg tcggtactag ttagctaact agctctgtat ctggcggacc cgtggtggaa 660 

ctgacgagtt ctgaacaccc ggccgcaacc ctgggagacg tcccagggac tttgggggcc 720 

gtttttgtgg cccgacctga ggaagggagt cgatgtggaa tccgaccccg tcaggatatg 780 

tggttctggt aggagacgag aacctaaaac agttcccgcc tccgtctgaa tttttgcttt 840 

cggtttggaa ccgaagccgc gcgtcttgtc tgctgcagca tcgttctgtg ttgtctctgt 900 

ctgactgtgt ttctgtattt gtctgaaaat tagggccaga ctgttaccac tcccttaagt 960 

ttgaccttag atcactggaa agatgtcgag cggctcgctc acaaccagtc ggtagatgtc 1020 

aagaagagac gttgggttac cttctgctct gcagaatggc caacctttaa cgtcggatgg 1080 

ccgcgagacg gcacctttaa ccgagacctc atcacccagg ttaagatcaa ggtcttttca 1140 

cctggcccgc atggacaccc agaccaggtc .ccctacatcg tgacctggga agccttggct 1200 

tttgaccccc ctccctgggt caagcccttt gtacacccta agcctccgcc tcctcttctt 1260 

ccatccgcgc cgtctctccc ccttgaacct cctctttcga ccccgcctca atcctccctt 1320 
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tatccagccc tcactccttc tctaggcgcc ggccggatcc cagtgtggtg gtacgtagga 1380 

attcgccagc acagtggtcg acctgtggaa tgtgtgtcag ttagggtgtg gaaagtcccc 1440 

aggctcccca gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccaggtg 1500 

tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa agcatgcatc tcaattagtc 1560 

agcaaccata gtcccgcccc taactccgcc catcccgccc ctaactccgc ccagttccgc 1620 

ccattctccg ccccatggct gactaatttt ttttatttat gcagaggccg aggccgcctc 1680 

ggcctctgag ctattccaga agtagtgagg aggctttttt ggaggcctag gcttttgcaa 1740 

acgctgcttg aggctgaagg tgcgttgctg gcgtttttcc ataggctccg cccccctgac 1800 

gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga 1860 

taccaggcgt ttccccctgg aagctccctc gtgcgctctc ctgttccgac cctgccgctt 1920 

accggatacc tgtccgcctt tctcccttcg ggaagcgtgg cgctttctca tagctcacgc 1980 

tgtaggtatc tcagttcggt gtaggtcgtt cgctccaagc tgggctgtgt gcacgaaccc 2040 

cccgttcagc ccgaccgctg cgccttatcc ggtaactatc gtpttgagtc caacccggta 2100 

agacacgact tatcgccact. ggcagcagcc actggtaaca ggattagcag agcgaggtat 2160 

gtaggcggtg ctacagagtt cttgaagtgg tggcctaact acggctacac tagaaggaca 2220 

gtatttggta tctgcgctct gctgaagcca gttaccttcg gaaaaagagt tggtagctct 2280 

tgatccggca aacaaaccac cgctggtagc ggtggttttt ttgtttgcaa gcagcagatt 2340 

acgatcgata aaataaaaga ttttatttag tctccagaaa aaggggggaa tgaaagaccc 2400 

cacctgtagg tttggcaagc tagcttaagt aacgccattt tgcaaggcat ggaaaaatac 2460 
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ataactgaga atagagaagt 
gccaaacagg atatctgtgg 
aacagctgaa tatgggccaa 
gccaagaaca gatggtcccc 
gatgtttcca gggtgcccca 
tcagttcgct tctcgcttct 
acaacccctc actcggggcg 
tccaataaac cctcttgcag 
tcctctgagt gattgactac 
taatttggtt ttttttctta 
gccaacgcgc ggggagaggc 
actcgctgcg ctcggtcgtt 
tacggttatc cacagaatca 
aaaaggccag gaaccgtaaa 
ctgacgagca tcacaaaaat 
aaagatacca ggcgtttccc 
cgcttaccgg atacctgtcc 
cacgctgtag gtatctcagt 
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tcagatcaag gtcaggaaca gatggaacag ctgaatatgg 2520 

taagcagttc ctgccccggc tcagggccaa gaacagatgg 2580 

acaggatatc tgtggtaagc agttcctgcc ccggctcagg 2640 

agatgcggtc cagccctcag cagtttctag agaaccatca 2700. 

aggacctgaa atgaccctgt gccttatttg aactaaccaa 2760 

gttcgcgcgc ttctgctccc cgagctca^t aaaagagccc 2820 

ccagtcctcc gattgactga gtcgcccggg tacccgtgta 2880 

ttgcatccga cttgtggtct cgctgttcct tgggagggtc 2940 

ccgtcagcgg gggtctttca catgcagcat gtatcaaaat 3000 

agtatttaca ttaaatggcc atagttgcat taatgaatcg 3060 

ggtttgcgta ttgggcgctc ttccgcttcc tcgctcactg 3120 

cggctgcggc gagcggtatc agctcactca aaggcggtaa 3180 

« 

ggggataacg caggaaagaa catgtgagca aaaggccagc 3240 

aaggccgcgt tgctggcgtt tttccatagg ctccgccccc 3300 

cgacgctcaa gtcagaggtg gcgaaacccg acaggactat 3360 

cctggaagct ccctcgtgcg ctctcctgtt ccgaccctgc 3420 

gcctttctcc cttcgggaag cgtggcgctt tctcatagct 3480 

tcggtgtagg tcgttcgctc caagctgggc tgtgtgcacg 3540 

24/26 



WO 2005/047500 PCT/JP2004/0 17441 

aaccccccgt tcagcccgac cgctgcgcct tatccggtaa ctatcgtctt gagtccaacc 3600 

cggtaagaca cgacttatcg ccactggcag cagccactgg taacaggatt agcagagcga 3660 

ggtatgtagg cggtgctaca gagttcttga agtggtggcc taactacggc tacactagaa 3720 

ggacagtatt tggtatctgc gctctgctga agccagttac cttcggaaaa agagttggta 3780 

gctcttgatc cggcaaacaa accaccgctg gtagcggtgg tttttttgtt tgcaagcagc 3840 

agattacgcg cagaaaaaaa ggatctcaag aagatccttt gatcttttct acggggtctg 3900 

a.cgctcjagtg gaacgaaaac tcacgttaag ggattttggt catgagatta tcaaaaagga 3960 

tcttcaccta gatcctttta aattaaaaat gaagtttgcg gccgcaaatc aatctaaagt 4020 

atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca 4080 

gcgatctgtc tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg 4140 

atacgggagg gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca 4200 

ccggctccag atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt 4260 

cctgcaactt tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt 4320 

agttcgccag ttaatagttt- gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca 4380 

cgctcgtcgt ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca 4440 

tgatccccca tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga 4500 

agtaagttgg ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact 4560 

gtcatgccat ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga 4620 

gaatagtgta tgcggcgacc gagttgctct tgcccggcgt caacacggga taataccgcg 4680 
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ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc 4740 

tcaaggatct taccgctgtt gagatccagt tcgatgtaac ccactcgtgc acccaactga 4800 

tcttcagcat cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat 4860' 

gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt 4920 

caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt 4980 

atttagaaaa ataaacaaat aggggttccg cgcacatttc 5020 
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